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found to increase and decrease with depth (See Exhibit 2,
Table 3). Four excavations (EX-1 through EX-4) were sampled
on Trust 454 property. One of these excavations revealed an
18-inch thick layer of broken battery casing and slag
material. Also, the results indicate that although the lead
content tends to vary with depth and some increase with depth
is observed, it rapidly and uniformly falls to low levels as
a clay layer is encountered at about one to two feet depth
(See Exhibit 3). This initial increase in lead content could
reflect historic waste disposal by previous occupants as the
iager of broken battery casings found in EX-1 seems to
ndicate.

Feasibility Studv Report

Page 5, Section I.3.3, Paragraph 2, Sentences 2 and 3

See Comment #3.
Page 6, Section 1.3.3, Paragraph 1, Sentence 1l
See Comment #3.
Page 6, Section 1.3.3, Paragraph 1, Sentence 4

The Consent Decree signed by IEPA and SLLR required a number
of actions by SLLR to control fugitive dust (including paving)
upon recommencement of any lead waste recycling activity.
SLLR applied asphalt material to the gravel road in compliance
with the Consent Decree. However, since SLLR has not recycled
any lead waste since March 1983, the asphalt has not been
reapplied.

Exhibit, Page 5-30, Section 5.9, Paragraph 2, Sentence 2

See Comment #2 regarding lead content of the ebonite (rubber
chips).



Exhibit 2

Summary of Soil and Wastepile Analyses
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ATTACHEMENT A

St. Louis Lead Recyclers
Comments on Documents
Related to NL Industries/
Taracorp Site,  Granite City, Illinois

U.S. EPA Proposed Plan

Page 2, Paragraph 2, Sentences 1 and 3

Although St. Louis Lead Recyclers (SLLR) leased the building
from Trust 454 and begin'installing equipment in August, 1980,
and accepted limited quantities of waste pile material
starting in July 1981 for process development purposes, SLLR
did not start full-scale recycling of lead waste from the
Taracorp pile until April, 1982; SLLR shut down all operations
due to a contractual dispute with Taracorp on March 21, 1983.

Page 3, Paragraph 3, Seatences 3 and 4

The volumes and lead content of the piles on Trust 454
property are incorrect. A recent survey conducted for SLLR
by SMS Engineers (See Exhibit 1) found that there are 3,640
cubic yards of rubber chips and 416 cubic yards of slag and
mattes on Trust 454 property. Samples of the rubber chips,
slags, and matte were analyzed for EP Toxic and total metals.
In addition, a sample Sf each material was analyzed for the
TCCP list of parameters, reactivity, and corrosivity. The
total lead content of the battery chips varied from one
percent to four percent. The slag and matte continued from
four to fifteen percent and 0.3 to 0.35 percent respectively
(see Exhibit: 2, Table 1 for a summary of the analytical
results). The lead content in these results are an order of
magnitude lower than the results reported in the Proposed Plan
as well as the RI and FS reports.

Page 3, Paragraph §, Sentences 3 and 5

Same as comment number 2. In addition, the unpaved area is
reported as having a surface lead concentration of 9,250
mg/kg. This is a mislesding statement implying that the lead
content of surface soil throughout the Trust 454 property is
9,250 mg/kg. However, since the soil sample that contained
that high concentration was collected near the edge of rubber
chip pile 3, it should not be used to reflect the lead coantent
of Trust 454 surface soil as a whole. As our sampling results
indicate the lead content of the surface soils on Trust 454
property (SS-1 through $S-4) (See Exhibits 2, Tables 1 and 2)
varies from about 1,000 ppm in the southeast corner of the
site to 9,540 ppm near the rubber chip pile. In addition, the
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11701 BORMAN DRIVE, SUITE 340, ST. LOULS. MISSOURI £3146
(314) 9934599 FAX NO. (314) 9934895

March 12, 1990

Ms. Mary Ann Croce LaFaire
Community Relations Coordinator
230 South Dearborn Street
Chicago, 1L 60604

RE: NL Industries/Taracorp Site-Comments of
St. Louis Lead Recyclers ("SLLR") to

Dear Ms. laFaire:

We have reviewed the Draft Feasibility Study for the Taracorp
Site in Granite City, Illinois, dated August 1989, the Addendum to
the Draft Feasibility Study Report, dated January 10, 1990, the
U.S. EPA's Proposal Plan for the NL Industries/Taracorp Site,
Granite City, Illinois, dated January 10, 1990. SLLR would like
to comment on several errors contained in these documents. Our
comments are enclosed as Attachment A. Please include these
comments in the Administrative Record.

Should you have any questions or require further information,
please do not hesitate to contact me.

Very truly yours,

DAMES & MOORE
A Professional Limited Partnership

%cd/hf-

Neil J. Jost, P.E.
Associate

njj/ket

Enclosure

cc: Steven McAllister, Galena Industries
Jim Stack, Galena Industries
George von Stamwitz, Esq.
Donald J. Harvey, Dames & Moore

EXHIBIT

{ -
FFICES WORLDWNDE ’



ABMSTRONG, TEASDALE, SCHLAFLY, Davis & Dicus

Mr. Brad Bradley (5HS-11)

United States Environmental
Protection Agency

August 31, 1990

Page Four

7. SLLR will be represented in these negotiations on legal
issues by:

George M. von Stamwitz, Esq.

Armstrong, Teasdale, Schlafly, Davis & Dicus
One Metropolitan Square, Suite 2600

St. Louis, Missouri 63102-2740

(314) 621-5070; and

on technical issues Dy:

Neal Jost

Dames & Moore

11701 Borman Drive, Suite 340
§t. Louis, Missouri 63146
(314) 993-4599

8. SLLR’s willingness to perform the remedy is conditioned
upon the receipt of the broadest release from liability
allowed by law, and a commitment by USEPA and IEPA that
the performance of the remedy satisfies all the re-
quirements of other state and federal programs which
have, or potentially have, jurisdiction over the rubber
chip pile.

We look forward to initiating negotiations on a consent
decree and promptly resolving the issues relating to SLLR’s
involvement at this Site. If you have any questions or comments
about the position of SLLR, please contact me.

GMS:kb

cc: Andrew R. Lesper, Esqg.
Stephen E. McAllister
Neal Jost



ARMSTRONG, TRASDALE, SCHLAPLY, DAavis & Dicus

Mr. Brad Bradley (5HS-11)
United States Environmental
Protection Agency

August 31,

1990

Page Three

The following commitments, together with the attachments to
this letter, constitutes SLLR’'s Good Paith Offer for performing
portions of RD/RA which are related to SLLRs divisible
involvement at the Site:

SLLR is willing to excavate the rubber chip pile
located on Trust 454 property and any soil directly
bensath or around the rubber chip pile impacted by the
Rile to the depth of six (6) inches, and remove such
excavated n.to:ial to the nL/?a:aqorp pile. e,y

LV IERE L S ORI L) o
As indicated previously, SLLR‘l 1nvolvomcnt at the
NL/Taracorp Site is clearly divisible from the owners/
operators and generators of the NL/Taracorp pile;
therefore, SLLR proposes only to deal with that portion
of the Record of Decision which involves the rubber
chip pile. The ROD contains numerous inaccuracies
regarding the rubber chip pile and as does the RI/FS
documents drafted by NL. SLLR submitted comments to
the Proposed Plan to correct these inaccuracies. A
copy of these comments is attached as Exhibit A.

A Statement of ¥Work is attached hereto as Exhibit B.
This document identifies how SLLR plans to proceed with
the Work. SLLR will develop in conjunction with USEPA
a more detailed statement of work for purposes of the
final consent decres.

SLLR has the technical capacity to undertake the RD/RA.
SLLR has retained Dames & Moore as its consultant for
this matter.

Upon acceptance of this offer, SLLR will negotiate a
finantial assurance provision in the Consent Decree

providing for either a letter of credit, third-party
guarantes, a performance bond or a financial test.

SLLR is willing to enter into a reasonadble agreement
with USEPA regarding direct oversight costs for that
portion of the response at the NL/Taracorp Site to be
conducted by SLLR.

A
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ARMSTRONG, TEASDALE, SCHLAFLY, Davis & Dicus

Mr. Brad Bradley (5HS-11)

United States Environmental
Protection Agency

August 31, 1990

Page Two

returned to the Pile. 1In essence, SLLR's process was a closed
circular stream of material from the NL/Taracorp Pile back to
Taracorp in the form of product and slag. In short, SLLR reduced
the amount of waste to be remediated at the Site.

SLLR's role at the Site as a recycler supports a resoclution
of its potential liability independent from the other PRPg. The
only impact on the Site caused by SLLR is the movement of waste
from the large pile to the smaller rubber chip pile and the re-
moval of lead from those wastes. As such, SLLR’s involvement at
the NL/Taracorp Site is clearly divisible. SLLR is not a PRP for
the larger pile or for wastes that went into NL’'s or Taracorp’s
process. Accordingly SLLR dces not face the prospect of joint
and several liability at the Site. Sae United States v. Chem-
Dyns, 572 F.Supp. 802 (S.D. Ohio 1983) ("If the harm is Aivisible
and if there is a reasonable basis for apportionment of damages,
each defendant is liable only for the portion of harm he himself
caused." Jd. at 811).

While the generators and owners/operators, whose hazardous
waste created the NL/Taracorp pile was transshipped to SLLR, are
strictly liable for the rubber chip pile as generators, SLLR, in
a good faith effort to resolve its liability at the NL/Taracorp
Site, is prepared to assume responsidbility in the first instance
for addressing the wastes located at the former SLLR facility;

.that is, address the divisible portion of the total Site which is

linked to SLLR. In general, SLLR is prepared to excavate the
- rubber chip pile, combine this material with the NL/Taracorp pile

gand excavate 80il beneath and around the rubber chip pile to the

- depth of six (6) inches. The activities SLLR is prepared to

. undertake are described in more detail below and in the attached
\Statement of Work.

SLLR has elected not to join the Group of generators which
‘has been formed to respond to EPA’'s Special Notice Letter. SLLR
was erroneocusly listed as thé>seventeenth (17) largest generator
of the NL/Taracorp pile on the Waste-In List notwithstanding the
fact that SLLR was not a genefitor at all. Due to time con-
~-gtraints, the Group has not bé#en willing to resolve SLLR’s status
before the Group responds to the Special Notice Letter and thus,
the Group demanded a propoertiondl financial commitment from SLLR
far in excess of SLLR's exposurs.
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ARMSTRONG, TRASDALE, Sonu-_x.t. Davis & Dicus W/

A PARTHERSHIP INCLUDING PROP TIONS

ArroRrNEYs aND CoUNsELORS
Oz METROPOLITAN SOUARE
St. Lovls, M18SOURI 63102-2740
(G14) 621-8070

Tairs00rIER (314) 081-5008 EANSAS OITY, MISSOURI
Geurge M. vos Stamwitz BBLLEVILLE, ILLINOIS
(314) 342-8017 . OVERLAND PARK, EANSAS

August 31, 1990

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Mr. Brad Bradley (5HS-11)

United States Bnvironmental
Protection Agency

230 South Dearborn Street

Chicago, Illinois 60604

RE: NL Industries/Taracorp Site
Gzanite City, Illinois
Response to Special Notice Letter by 8t. Louis Lead
Recysclers

Dear Mr. Bradley: ./

This correspondence will formally respond to USEPA's Special
Notice Letter dated June 25, 1990, on bshalf of 8t. Louis Lead
Recyclers ("SLLR"). The statements and commitments in this letter
are made only for purposes of seeking a settlement and do not
constitute an admission of liability for the remediation at the
NL/Taracorp S8ite ("Site").

As explained in detail in SLLR’s response to the §104(e)
regquest, SLLR did not genexrate any waste designated for the
NL/Taracorp Site within the meaning of CERCLA. Rather, SLLR was
hired by Taracorp to recycle the pile. All of the material
handled by SLLR originated from the pile itself; there was no
other source of lead bearing materials to SLLR's process other
than the NL/Taracorp pile. SLLR’'s process ran for approximately
one year when it ceased because of Taracorp’s bankruptcy
proceeding.

SLLR’s process separated material from the NL/Taracorp Pile
into five components: metallic grid lead, lead oxide paste,
plastic case material, hard rubber case material and slag and
other trash. Material was givea back to Taracorp in three forms
pursuant to the tolling contract: metallic lead blocks (approxi-
mately 2,000 pounds each) lead oxide paste which was returned to
Taracorp for the production of lead products; slag and trash
materials, which were screened out of SLLR'S process were
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EXHIBIT B
ST. LOUIS LEAD RECYCLERS' STATEMENT OF WORK

1.0 Introduction

This Statement of Work (SOW) describes in general terms the activities for remediating certaino
lead-bearing materials proposed by St. Louis Lead Recyclers (SLLR) for the NL/Taracorp site
located in Granite City, Illinois.

2.0 Background

The SLLR facility operated betwesn May 1982 and March 1983 as a recycler of lead
from the adjacent NL/Taracorp slag/battery waste pile. This waste pile was place on the
National Priorities List of Superfund Sites on June 10, 1986. The Record of Decision for the
NL/Taracorp Site was issued by USEPA in January 1990. This ROD called for the excavation
of lead-contaminated materials and consolidation with the NL/Taracorp waste pile under an
impermeable cover. This SOW was developed using this remedy as a basis.

SLLR removed approximately 11,000 tons of material from the Taracorp/NL Industries
waste pile, and returaed about 5,400 tons as unrecyclable slag, matte and trash. The remaining
5600 tons was then processed by SLLR which returned approximately 230 tons of elemental
lead and 2800 tons of lead oxide (a generic term that refers to a mixture primarily composed
of lead dioxide and lead sulfate). It is estimated that as much as 95% of the lead was removed
from the processed material.

The hard rubber chips that exited the SLLR process were accumulated over the
approximately seven (7) months of operation in a pile placed on Trust 454 property (see Figure
3). Recent measurements by a surveyor indicated that there are 3640 cubic yards of rubber
chips and 416 cubic yards of slag and matte.

3.0 Proposed Action

It is proposed to remove the rubber chip, slag, and matte waste piles from the Trust 454
property and consolidate them into the NL/Taracorp pile. The top six inches of soil will be
removed from underneath the subber chip, slag, and matte waste piles including a 10-foot
buffer zone, and an_area between the piles and the SLLR facility’s west entrance.
Approximately 750 yd- of soil will be excavated. The excavated areas will be back{illed with
clean s0il and reseeded. Dust control measures and air monitoring will be implemented during
the excavation to ensure worker and community health and safety.

A detailed work plan including bealth and safety plan will be prepared.

All construction work will be overseen by an independent engineer who will prepare of
final report.
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Mr. George Von Stamwitz

Armstrong, Teasdale, Schlafly, Davis & Dicus
August 31, 1980
Page - 3 -

Should you bave any questions or require further information, please do not hesitate
to contact me.

Very truly yours,

DAMES & MOORE
. A Professional Limited Partnership

S yfur
Neil J. Jost
Associate

NIJ/ken
[njj/voms0828.1tr]
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Mr. George Von Stamwitz

Armstrong, Teasdale, Schlafly, Davis & Dicus
August 31, 1990

Page - 2 -

Consistent with the enclosed Statement of Work we also recommend the following
modification to your draft letter to USEPA dated August 22, 1990:

We recommend adding at the end of paragraph 3 that it is estimated that up to 95% of
the lead was removed from the material taken from the NL/Taracorp pile.

We recommend modifying paragraph 6 to indicate that the top six inches of soil will be
excavated and consolidated (along with the chip, matte and slag piles) with the NL/Taracorp
wastepile. It should be also noted here that although the ROD calls for excavation of any soil
(in Area 1) with a lead content above 1000 ppm, SLLR believes that for various reasons related
to limited SLLR activities at the Site (listed below) that the major source of lead in Site soils
is the former smelter operations and that SLLR’s contribution to lead in soils in minimal. For
this reason removal of the top six inches of so0il is a fair contribution by SLLR to the overall
remedy at the Site.

Although there are no data that we are aware of that would allow us to quantify SLLR’s
contribation to the lead observed in soils, there are several reasons for concluding that SLLR’s
contribstion to lead in Site soils was minimal; these include:

1 Excavation of soils at the Trust 454 property (see February 22, 1990 RCRA
Closure Plan) indicates the smelter activities reached into the Trust 454 property
as evidenced by the presence of an 18-inch layer of broken battery casings, grid
lead and slag pieces found on the property. The extent of this layer of debris is
unknown. Information describing the full scope of past NL activities on what
is now Trust 454 property is unavailable.

2 We believe smelter “fallout” or deposition resulting from airborne fugitive or
point source emissions from the smelter and related operations contributed to
substantial surface and subsurface soil contamination at the site and in
residential areas bordering the Taracorp/NL facility; the result of over 90 years
of NL/Taracorp operations. SLLR's "outside” activities, including transport and
sorting of the wastepile material and cleaned rubber chips, had limited impact
because such activities were of very brief duration, compared to smelter
activities (one year versus 90 years of operation, respectively).

3. The lead remaining on the rubber chips in the chip pile would not be leached in
significant quantities by raisfall since the most of the leachable lead has already
been removed through SLLR's battery waste recycling process includes rigorous
contact with proprietary cleaning solutions. It is estimated that as much as 95%
of the lead from the wastepile material was removed and recycled.

For these supporting reasons, then, a restoration of the site so its pre-SLLR condition
entailing soil removal should be satisfactory to EPA that SLLR has made a substantial
contribution to counteriag its actions during the time of operation.
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11701 BORMAN DRIVE, SUTTE 340, ST. LOUIS, MISSOURI 63146
(314) 9934599 FAX NO. (314) 9934895

August 31, 1990

Mr. George Von Stamwitz

Armstrong, Teasdale, Schlafly, Davis & Dicus
611 Olive Street, Suite 1900

St. Louwis, MO 63101 .

RE: Comments on the Response to Special Notice Letter to
USEPA and Scope of Work

Dames & Meore Job Nymber: 19076-003-048

Dear George:

Herewith are the Statement of Work and comments on the subject letter. The activities
described in the Statement of Work can be summarized as follows:

] Removal of the rubber chip, slag, and matte waste piles from the Trust 454
property and consolidation into the NL/Taracorp pile.

o Excavation of the top six inches of soil from underneath the rubber chip, slag,
and matte waste pilesincluding a 10-foot buffer zone and area between the piles
and the SLLR facility entranceway. Replacement with clean fill or gravel.

° Preparation of work plans including health and safety plan.

] Air monitoring during remedial activities for worker and community health and
safety.

° Oversight of contractor and preparation of final report.

We estimate that the remedial action described above will cost approximately $84,000.

Also, per your request, we estimate that effect of SLLR’s recycling activities and the
proposed remedial action will slightly decrease the overall volume of the large wastepile. We
compared estimates of the amount gf recycled material to the volume of soil proposed for
excavation. Approximately 2025 yd” of lead, lead oxide and plastic were removed (rom the
large wastepile and recycled. This compares to approximately 750 yd” of soil to be excavated.

From Jim Stack’s observations, as much as 8300 yd3 of pile material (unexpanded from
transport) was removed from the Taracorp pile. We believe milling and recycling reduced this
volume significantly, but it is difficult to quantify. The total volume of material (waste pile
and excavated soil) to be returned to the Taracorp pile under this scenario is 4810 yd~.

Semtmy e 0999|

OFFICES WORLDWIDE
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Exhibit 3

Excavation Logs



TABLE 3
SUMMARY OF EXCAVATION ANALYTICAL RESULTS

Site Identification Depth of Sample  Total Lead Concentration (mg/kg)'
EX1 o 3,310
EX1 18 57,400
EX1 24 701
EX1 36° 1,660
EX2 0* 988
EX2 ] 12° <11.4
EX2 18" 50.9
EX3 0° 8,880
EX3 12° 15,000
EX3 18° <172
EX4 0 2,200 (1,750)
EX4 12° 1,220
EX4 18" 119
Notes:

lng/kg = ppm
() = duplicate



TABLE 2

ORGANIC RESULTS - WASTE CHARACTERIZATION (TCLP)

—Larameter
Yolatile Compounds
Acrylonitrile
Benzene

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroform
1,2-Dichloroethane
1,1.Dichloroethylene
Isobutanol

Methylene Chloride
Methyl ethyl ketone
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene
Vinyl Chloride

NOTE:
ND = Not Detected

(continued)

MP-1
(G807

SP-1

(5809)

ND
10.85
ND
ND
ND
4.21
ND
ND
ND
14.93
ND
ND
ND
5.55
55.94

ND
3.93
ND

BC-3

ND
ND
_ND
ND
ND
ND
ND
ND
ND
349
ND
ND
ND
ND
4.42
ND
ND
ND
ND



TABLE 2
ORGANIC RESULTS - WASTE PILE CHARACTERIZATION (TCLP)

MP-1 SP-1 BC-3

—LArameter (807 (3809) (G813)
li l . e I 1
2,4-Dichlorophoxyacetic <0.17 <0.17 <0.17
Acid (2,4-D)

2,4,5-TP Silver <0.043 <0.043 <0.043
Pesticid .
Liadage . <0.003 <0.003 <0.003
Eadrin : <0.028 <0.028 <0.028
Methoxychlor <0.153 29 <0.153
Toxaphene <0.357 <0357 <0.357
Chlordase <0.071 <0.071 <0.071
Heptachlor 0.025 0.008 0.013
Semi-Valatile C I
Bis(2-chloroethylether ND ND ND
Cresols(and cresylic acid) ND ND ND
1,2-Dichlorobenzene . ND ND ND
1,4-Dichlorobenzene ND ND ND
2,4-Dinitrotoluene ND ND ND
Hezxachlorobenzene ND ND ND
Hexachlorobutadiene ND ND ND
Hexachloroethane ND ND ND
Nitrobenzene ND ND ND
Pentachloropheno! ND ND ND
Pheaol ND ND ND
Pyridine ND ND ND
2,3,4,6-Tetrachlorophenol ND ND ND
2,4,5-Trichlorophenol ND ND ND
2,4,6-Trichlorophenol ND ND ND

. NOIE

! Herbicides could aot be run using TCLI; protocol due to significant interferences.
Therefore, herbicide concentrations are reported on EP Toxicity extractions.

ND = Neot Detected



TABLE 1 (CONYIWED)
UASTE PILE AND 30IL CHARACTERIZATION GATA - INORSANIC ANALYSES D(NS/)

Peremeter
-1 3-1 s 83-2 3-2 SB $s-3 83-3 W8 $3-4 $s-4 SUB w-1 -2 sP-1 "-2
(5799) (5800) (5801) (5802) (5803) (5804) (5805) (5806) (5807) (5808) (5809) (35810)
Hg (€P) <©0.0002 <©.0002 @O.000R ©.0002 <©.0002 <©.0002 ©.0002 <0.0002 <.0002 <0.0002 <©.0002 <0.0002
(<0.0002)
o (EP) 0.412 <0.068 9.1%0 74.00 2.470 13.40 1.110 1.110 0.449 1.630 1,192.0 378.0
(0.418)
Se (EP) 0.200 <©.200 <0.200 @©.200 <0.200 <0.200 <0.200 <0.200 @©.200 <@.200 <D.200 <D.200
(<0.200) ‘
Corrosivity L] L] [ ] L] ne ] 7.00 9.53 9.46 6.73 M
(4.50)
Reactivity - tn MR [ _] L] [ ] [ L] [ ] NEG NEG [ ] NEG ”m
Reactivity-S L] [ ] ] [ L] (] m NEG NEG L] NEG [}
(NEG)
‘
Ag (TaLP) NR L] [ ] [ ] NR [ L] NR <0.050 [} <0.050 L]
. (<0.050) 0.329
As (TCLP) L} e L} |} m ue |} L] <0.200 [ ] <0.050 R
(<0.200) 0.329
Ba (TCLP) L] [ ] [_] [ _] ] [ ] L] <0.250 MR D.TThé m
(0.250)
cd (vaLe) R MR [} L] - [ [ ] NR <0.020 [_] <0.020 L}
(<0.020)
Ce (TCLP) ] NR [_] [ ] L] L] ] [} <D.100 [} <D. 100 "
(<0.100)
Hg (TCLe) L] L] " (] NR [ ] L] L} <0.0002 [} <0.0002 L]
b (TCLP) L] [ [ ] L [ ] [_] L] <0.100 [} 900 L]
(<D.100) :
Se (TCLP) NR L] [ [ L] L] [ NR <.200 L <©0.200 L]
(<0.20t

Notes: EP = EP toxicity extraction; TCLP = TCLP extraction. ( ) = dupticate



TARLE 1 (CONTIWUED)
UASTE PILE CHARACTERIZATION BDATA ~ INDRGANIC ANALVSES BXNB/%8)

Parasster
-1 -2 ac-3 8c-4 -3 oc-é -7 oc-8
(5811) 3812) (5813) (5814) (5815) (5816) s8I (5818)
Reactivity - ] " NES L " | ] L
Ag CTCLP) "» m <0.050 " | L m
As (TCLP) L] m <0.027 NR " ”m MR L
Be (VCLP) "M N @.360 L1 " m m L]
cd (TCLr) L] L} <0.020 [ ] L] [_] " ’ "
Cr (TCLP) L] | <0.010 L] L] e m =
Hg (TCLp) L} m <0.0002 NR NR | L] ”m
(<0.0002)
 (TcLm) o L] . {73 [ ] L] [ m L
Se (TCLP) ”m L] <0.200 L] NR L] L L




cd
Cr
L]
"
Se
Ag (EP)
As (EP)
0s (EP)
¢d (EP)
Cr (€M)
g (eP)
" (EP)

Se (EP)

Corrosivity

L )
(21} ]

<@.83
0.7

n.y
1.5
s.8
.21

22,600
Q.12
<0.050
<0.200
<©.250
<0.020
<0.00%
<0.0002
70.60
0.2

Reactivity - ¢ W

TABLE 1 COMNTIIMED)

UASTE PILE AN SOIL CHARACTERIZATION DATA ~ INORGANIC ANALYSES B(W/E)

"-2
(3812)

.04
398.2

109
1.2
8.0
0.25

10,600
2.65

<0.050
<0.200
<.250
<.020
0.001
<0.0002
49.50
<0.200
L

oc-3
(5813

aQ.75
2352.3

34
3.1
8.2
0.38

21,900
3.13

@.050
<0.200
<0.250
0.020
<0.001
<0.0002
0.942
<0.200
6.48

oc-4
(5814)

0.92
T2k 4

7.8
1.2
8.8
0.65

42,700
<1.93
<0.0%0
<0.200
@0.250
<0.020
<0.00
<0.0002

46.30

<0.200

ac-3
(58135)

@.83
250.4

5.9
1.8
10.2
3.9
24,200
3.30
0.050
<0.200
0.250
<0.020
<D.00
<40.0002
28.60
<0.200

B8c-6
(5816)

<.8%
260.4

33.5)

66.8
2.4
5.6
0.22

32,100
.12
<0.030
<0.200
<0.250
<0.020
<0.001
<0.0002
123.00
0.200

ac-7
5617)

161
4.9
33.0
0.26
27,900
@.mn
<0.050
<40.200
0.250
<0.020
<0.00%
<0.0002
76.60
<0.200
"

ac-8
(5818)

.70
AL\ R )

8.1
2.9
7.4
0.18

14,600
e.n
©.050
©.200

@.200

©.020

@.0m

©.0002

1.2

@.200
)



Parsmcter

o

Cr

Ag (EP)

As (EP)

Ba (EP)

d (EP)

cr (EP)

$3-1
(3799)

<@.79

3.7

1.3

0.13

1660

.050
(.030)

D.200
(<0.200)

0.700
0.693)

<0.020
(<0.020)

<0.0M
(<0.001)

$35-1 U0

(5800)

.7

61.2

2.1

0.29

3.7

.10

(<0.10)

7.5

0.53

0.200

<0.230

<0.020

<0.001

3-2

(5801)

<0.82

3.3

m.o

3.0

<0.10

1.62

0.050

0.024

<0.001

(5802)
<0.86

2.5

72.8

1".4

0.4

28,100

<0.050

<0.200

0.335

<0.001

23-2 U8 $3-3

(5603)
a.7

28.2

366.9

2.7

18.1

<0.050

<0.200

0.760

<0.020

<0.001

33-3 SUB

(5804)

0.5
(0.108)

41.0

(33.5)

1690
(1660)

20.2
(35.3)

23350
359

35.7

11,200

- (13,900)

<0.31
(<0.52)

0.050

0.200

1.09

o.2n

<0.001

TABLE 9
WASTE PILE AND 90IL CHARACTERIZATION GAVA - INORGANIC ANALYSES S(NG/WS)

ss-4
(5805)

<0.5

219.2

19

5.3

@©.050

0.20

0.022

<0.000

$3-4 S

(5806)
<D.76

346.4

533

7.9

39.8

1.38

16,70

<0.050

<0.200

0.024

<0.000

»-1

(5807)

a9.73

<@0.48

472

4.4

0.567

<0.001

w-2 -1
(5808) (5809)
@.73 9O.83
.12 367
3 2710
7.2 2
7.8 561
0% 0.1
(<0.10)
3460 149,000
- 3.0
0.050 <0.050
0.200 ©.200
0.856 <@©.250
0.057 0.770
<0.001 <0.001

-2

(5810

1.60

2655

.8

<.050

@.250

0.062

<0.00




PRP COMMITTEE FOR THE NL INDUSTRIES/TARACORP SITE

Contaet:

Demnis P. Reis

Sidiey & Austin

Oone first netionsl Plazs
Suite 5400

Chicage, (L 60603

August 31, 1990

Brad Bradley (SHS-11l)

United States Environmental
Protection Agency

230 South Deaarborn Street

Chicago, IL 60604

Re: NL Industries/Tarxacorp Site, oranite citv, IIL
Dear Mr. Bradley:

I. Introduction.

This correspondence constitutes the good faith offer of
the parties identified in Exhibit A in response to the Special
Notice Letter issued by the United States Environmental
Protection Agency ("U.S. EPA") for the NL Industriss/Taracorp
Superfund Sits in Granite City, Illinois. 1In making the offar,
the parties express their willingness to conduct an RD/RA. The
offer is made without any admission of fact or liability by any
of the parties listed in Exhibit A, and each party reserves all
rights it may have at law or in equity to maintain or defend
against any claim or demand whatsoever concerning the Granite
City site and surrounding area. In addition to this
correspondence (which summarizes the offer, responds to and
comments on certain aspects of the Special Notice Letter, Record
of Decision, and Scope of Work, and discusses matters collatsral

to the offer), the good faith offer consists of the following
documents:

° Exhibit A, a list of parties who are participating in
this good faith offer.

) Exhibit B8, a critique of U.S. EPA’s use of the
Integrated Uptake/Biokinetic Model as discussed in
Appendix B of Attachment I to the Special Notice
Letter. This document constitutes a portion of our

element by element response to the agency’s Record of
Decision.

GC 104929
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Brad Bradley
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Page 2 ‘
° Exhibit C, a revised Scope of Work, which serves as our
element by elenment rasponse to the agency’s Scope of
Work and a description of the work plan.
[ Exhibit D, comments and, where appropriate, proposed

revisions to the Meodel Consent Decrse. This exhibit
incorporates our willingness to reimburse U.S. EPA for
oversight costs as set forth in CERCLA and our position
on release from liability and reopeners to liability.

II. Parties participating ia this good faith offer.

Over the course of recent months, U.S. EPA has
identified as potentially responsible parties 362 vendors or
customers of the facility operated by NL Industries and Taracorp
for the besttar part of this century. The parties fashioning this
offer ars a subset of the 362 identified by the agency. Please
nots that e list of parties to this offer does not include NL
Industries. The parties to this offer and NL Industries have
settled neither their potential differences about sharing costs
incurred in cleaning the smelter NL Industries owned and operated
for half .of this cnnturx nor the form a good faith offer should
take. Cansequently, we® have not been able to form a group which
includes NL Industries. Neverthsless, we are avare that NL
Industries is also making an offer to U.S. EPA. While ve have
been apprised of the general outline of the offer during
negotiations, we are not privy to its final form. We assume
U.S. EPA would prefer that the parties participate in a commen
effort and will continue to push the parties in that direction.

! We are avare that the snelter wvas operated for a fev years by
Taracorp. We understand that Taracorp has been subject to a
bankruptcy proceeding and that NL Industries and Taracorp have
entered into a settlement in which NL Industries may have agreed
to indemnify Taracorp for any claims resulting out of the conduct
of certain response activities at the site. Since NL Industries
ran the facility for a substantial portion of its operations and
Taracorp has not actively participated in response activities to
date, for the present, we regard NL Industries as the principal
party with which we must sattle our disputes about the propriety
of requiring customers to clean up a business run by a viable
cperator. Nevertheless, we waive no rights against Taracorp.

2 The term "we" as used throughout this letter refers to the
parties to this offer.
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Howaver, until wve reach agrsement, our offer must remain

contingent on the inclusion of NL Industries in the final consent
decree.

As cartain parties to this offer noted to U.S. EPA
during the period before issuance of the Special Notice Letter,
it is difficult to focus the attention of identified potentially
responsible parties until after receipt of the Special Notice
Lettar. When the list is as expansive as that issued by U.S.
EPA, it invariably includes many parties who have not previously
participated in the Superfund process and who must take time to
deternine the nature of their liability and the appropriats means
for participating in the procass.

This site was no exception. Before receipt of the
Special Notice Lettar, a small nucleus of parties worked to unite
a larger number into a cchesive group, but progress was slow.
Since receipt of the lettsr, a site group has been formed and a
method for funding the group’s activities has been izplemented.
Because we were not asked to participate in the RI/FS at the
site, our efforts in the early months (beginning shortly after
receipt of the initial notification from U.S. EPA in December,
1989 that smelter customers had been identified as potantially
responsible parties) necessarily focused on simply understanding
the histary of interaction between NL Industries and Taracorp on
one.hand, and the U.S. EPA on the other, and obtaining and
analyzing technical documents. The group then turned its
attention to responding to the Special Notice Letter. While the
Special Notice Letter brought a larger number of parties into the
fold, a certain amount of time was necessary to apprise those
parties that were not familiar with the Superfund program how the
systen created by the Comprehensive Environmental Response,
Conpensation, and Liability Act ("CERCLA"), 42 U.S.C. § 9601 ot
gsg., functions. Additional time was required for the group to
reach consensus regarding what it would be willing to do. Sixty
days is not much time for a large group of parties to perform
these tasks and reach agresment about serious decisions regarding
response activities. While more time would have besen fruitful in
responding to the agency’s request, we have decided not to :
request it at this juncturs bascauss we believe tha offer set
forth in this correspondence is sufficiently detailed for the
agency to continue negotiations with the group with confidence
and assurance that a settlement can be reached within the 120~
day moratorium period required under CERCLA § 122(e).
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III. Ssummary of the good faith offer.
A. Outline of proposed resmedial activities.

We expect that U.S. EPA will focus its attantion on the
Record of Decision and accompanying Scope of Work to determine
which of the tasks we have agreed to perform. We refer you to
Exhibit C for our revised Scope of Work. With one exception, ve
have generally expressed a willingness to perform all the
identified tasks. We have discussed that exception below.

First, however, we would like to address minor differencss.
Certain tasks involve improvements to land currently owned by
Taracorp and Trust 454 for the benefit of St. Louis Lead
Recyclers. For instance, the Scope of Work requires that parties
construct a fence around the Taracorp property. Since Taracerp
continues to own and operate a business on the property and will
recsive a benefit from the fence, Taracorp should construct its
owvn fence. Similarly, response activities at the sita owned by
Trust 454 will directly benefit that property and should be
undertaken by the propsrty owners.

We turn then to the area vhers our offer differs froa
the Record of Decision and Scope of Work. 1In its Record of
Decision, U.S. EPA requires that the remedial action lower the
soil coricantration of lead in residential neighborhoods to no
greater than 500 ppa. We have proposed a cleanup level of no
greater than 1,000 ppm vith a lover level to be chosen, if
necessary, based on the result of site data gathered specifically
to determine th, risk, if any, posed by soil lead
concentrations.” The data we propose to gather is very similar
to that U.S. EPA proposed to gather through the tasks set forth
in its Recorad of Decision. To determine the impact of current
soil lead levals on the affected population, we propose a health
assessaent survey as set forth in the modified Scope of Work.

} We note that the Group has committed to clean to a level of
1,000 even if the study indicates that a higher level is
warranted. The Group has decided to offer this cleanup level in
the spirit of compromise and in recognition of the fact that the
agency will want to follow its guidance when used in combination
with appropriate site factors. _Whatever the legal status of the
agency’s guidance under principles of administrative lavw, a 1,000
Ppa level does fall within the range recommended in the guidance.
While the guidance also provides the agency with the discretion
to set higher levels, we believe that offering a level within the
range set in the guidance will help demonstrate our good faith in

addressing the cleanup of this site and assuring that the area is
randered safe.
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Generally, we propose to identify the population whose blood
should be sampled to develop a statistically significant database
and ‘collect and analyze the samples. As necassary tO corrslate
blood levels with existing conditions in the nearby environment,
the survey would include the collection of soil samples, house
dust samples, and othar relevant data (for example, the prssence
of leaded paint) at the homes of children whose blood has been
sanpled and analyzed. The survey should demonstrate whether lead
in so0il has created an unacceptable health risk in the area ot
the Granite City smelter and will provide a means to detarmine

the level of cleanup necessary to eliminate any unacceptable
risk.

We further propose that we and the agency usa the
results of the survey to determine what soil cleanup level is
wvarranted. As noted, we are willing to clean to the upper range
of U.S. EPA’s guidance document even if the analysis indicates
that a higher level may be warranted. The data would be used to
deterzine only whether a cleanup level of less than 1,000 ppm may
be appropriate. The rsasons for our departure from the Record of
Decision are the subject of the attachments to this letter, but
wve will summarize those reasons in the following overview.

. U.S. EPA states in its Record of Decision that its
cl.oice df S00 ppm lead concentrations in soil as a trigger for
s0il cleanup is based on a guidance document and Appendix B to
the Record of Decision. Nothing else in the record directly
addresses the quantitative relationship between lead s0il levels
at the Granite City site and potential blood lead levels in the
surrounding populace, the recognized indicator of an adverse
health impact. We recognize it can be difficult to detasrmine
what level of cleanup is appropriate to reduce blood levels. The
scientific community has yet to agree on the threshold lavel for
lead and is having difficulty determining what it should be.
Worries about the health of children have driven acceptable
exposure levels down, and the past few years have sean
increasingly stringent requirements for soil cleanup. That risk
may exist, however, begs the question of what level of clesanup is
appropriats to resduce or eliminate the risk. 1In light of the
recent withdrawal of the raference dose for lead, the agency
claims it has been left with little guidance for setting limits.
In response, the agency has issusd a guidance document stating
that the appropriate level for soil cleanup should probably lie
within the 500 to 1,000 ppm range.

The guidance specifically states that the entire range is
protective in residential soil. It also states that variances
from the guidance may be justified in either direction based on

GC 104933



Brad Bradley
August 31, 1990
Page 6

site-dependent charactaristics, but the gu*dancc is silent about
what charactaristics should be considered.

Unfortunately, Region V has not used the guidance
document as the guidance itself rsgquires. The document does not
support the propeosition advanced by U.S. EPA both prior to and
after tha comment paricd on the proposad Record of Decision that
500 ppm is the praferred level in a residential area. As noted,
the guidance document specifically states that the 500 to 1,000
ppm rangs is considered protsctive in residential areas. The
guidance document has not been superseded. Thus, choosing a
level at the lover end of the spactrum simply because the agency
is addressing the cleanup of residential soil is inappropriats.
The agency discusses the presumed bicavailability of smelter lead
as another reason for sslecting a value at the lowver and of the
spectrum, Yet the guidance on which the agency’s position depends
expressly states that the agency has not developed a position on

the role biaava}lability of lead should play in detarmining
cleanup levels. ‘

U.S. EPA’s response to comments regarding the agency'’s
stated reliance on the guidance documents wers, to say the least,
interesting. Apparently recognizing the weakness of its record,

¢ As noted in comments previocusly submitted to the proposed
Record of Decision, the use of a gquidance document without
consideration of other relevant factors constitutes improper rule
making. It is no surprise, then, that OSWER Directive #9355.4-
02, Interim Guidance on Establishing Soil Lead Cleanup Levels at

Superfund Sites, requires U.S. EPA to consider site-specific
criteria.

3 u.s. ZPA’s claim that the 500 Ppm standard is justified by the
fact the cleanup standard addresses residential soils differs
remarkably from an explanation provided to one of us by an OSWER-
Guidance and Oversight Branch representative, who stated that the
agency’s decisions on chocsing a level within the range should be
influenced not by whether the standard will address residential
soil, but rather by the nature of the neighborhood arocund the
residences. According to that contact, if the neighborhood lies
within a broader industrial or inner city area, a higher standard
may be appropriate; if in a rural setting, a lover setting may be
appropriate. In the present case, the higher standard would be
appropriate if one accepts this interpretation of the guidancs.
Also, the agency’s discussion of biocavailability assumes that any
measure of bicavailability of the lead at the Granite City site
would show that it is high. No such measurement has been
conducted.
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. -



Brad Bradley
August 31, 1990
Page 7

the agency decided to expand the factors it claimed to rely on in
reaching its decision. As the Record of Decision and its
appendices specifically indicate, the agancy relied on the use of
the Integratad Uptake/Bickinstic Modal to choose a cleanup level
at the low end of the 500 to 1,000 ppm range. We note that the
U.S. EPA modeling appanded to its Record of Decision was not made
available by U.S. EPA during the comment period.

Exhibit B sets forth an extensive critique of U.S.
EPA’s modeling efforts. The critique explains in detail the
usefulness of modeling, as well as its shortcomings where
relationships between model parameters are uncertain or relevant
data is lacking. In particular, the critique demonstrates that
U.S. EPA’s choices of default factors (factors which substitute
presumed values for sits-specific measurerments whers the lattesr
have not been taken) do not reflect probable conditions at the
Granite City site and are not based on applicable data recognized
by U.S. EPA. When appropriate values ars used, the model’s
determination of the health impact of soils at 1,000 ppa lead
does not exceed, indeed does not come near, those considered
detrimaental to human health in Appendix B of Attachment I to the
Special Notice Letter. Thus, Appendix B does not suppert the
agency’s choice of a 500 ppm level.

‘% We have legitimate reasons for focusing on cleanup
levels. Congress has mandated that cost-effectivenass be
addressed as a factor in remedy selection. 42 U.S.C. § 9621.
Hovever, U.S. EPA‘s analysis did not adcguat.ly address cost-
effactiveness in its Record of Decision. The agency never
considered whether an incremental gain, if any, in health
benefits is justified by the increased cost. Discussion of such
issues is often relatively difficult since all models vhich
attempt to correlate health effects of lead in soil will probably
shov that more stringent cleanup levels result in some reduction
in blood lead levels. The issue, however, is whether a given
reduction in soil levels leads to a perceptible health benefit,
not whether a negligible reduction in blood levels will occur
wvhataver the axpensse. Exhibit B indicates that the marginal

¢ Uy.s. EPA’s entire analysis was prasented the following single
sentence: -

The selactad remedy is implementable and provides the
elimination of direct contact with and inhalation of soils
and vaste matarials contaminated with lead at conccntragions
above levels which may present a risk to public health in a
comparable or smaller time frame and cost than other
alternatives which achieve this goal.
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improvement in blocod lavels traceable to reducing soil lead froa
1,000 ppm to 500 ppm is negligible. Exhibit B uses currently
accepted data; U.S. EPA in its Record of Decision depends on
outdated information for setting default values. Exhibit B also
usas data from sites similar to Granite City to calibrate U.S.
EPA’S model; U.S. EPA’s model does not.

Despite the fact that Exhibit B requires the conclusion
that a 1,000 ppm level is adequate, we are willing to stake the
results of our critique on real data toc be gathered through the
proposed health survey assessment. In fashioning our offer, we
have relied on seaveral statenents nade by U.S. EPA in its Record
of Decision and accompanying documents. We notaed that the agency
belisved the bast approach to determine clean up levels was to
use the Integrated Uptake/Biokinetic Model and that U.S. EPA had
specifically adopted 15ug/dl as the action level for elevated
blocd lead concentrations. We further notsd that the agency
considered a distribution in which about 8.4% of ths blcood lead
levels exceeded the action levels to be sufficiently protective
of human health and the environment. PFinally, ve noted that
moving the predicted percentage of children with blood lead
levels in excess of 15ug/dl from 34.3% to 8.4% (a difference of
about 26%) apparently justified, in the agency’s judgment, an
increase -in expense from $6.8 million to $28.5 million (an
increase’”of about $22 million).

In suggesting that a blood lsad study be psrformed, the
agency also stated that the study could be used to "detaraine
exactly which arsas must excavated and to what depth.”
Accordingly, U.S. EPA viewvs the model as a useful working toel
for determining cleanup levels. We note the guidance document
states: “Blood-lead tasting should not be used as the sole
critsrion for evaluating the need for long-term remedial action
at sites that do not alrsady have an extensive, long-teram blood-
lead data base.” We do not propose that the blocod-lead tests
serve as the sole criterion. Rather, the tests are one of
saeversl criteria necessary for reaching a final cleanup level,
including U.S. EPA’s guidance document. Like U.S. EPA’s
proposal, ours will assure that the chosen cleanup lies within
the range recommended by the guidance document irrespective of.
the outcome of the study and will be protective of human health
and the environment.

-

U.S. EPA expressed concerns in its comments that the
continuing presence of lead at the site dictates against further
study and in favor of action. U.S. EPA had hoped that the
planned blood lead study would be completed in the summer of
1990, but we have learned that the study cannot occur until next
year. We are disappointed that the opportunity for conducting
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the study this year has passed. In any event, our proposal,
consistent with the agency'’s concerns, will move work forward
without delay. Many of the tasks required in the Record of
Decision would be implemented immediately, and a generic work
plan for residential cleanup can be developed nov and implemsnted
immediately on completion of the blood-lead study and the
analysis of its results. We do not contemplate that the survey
will result in substantial delay of the final cleanup.
Furthermore, if the survey determines that less cCleanup than set
forth in the Record of Decision is appropriate, the cleanup
schedule will be shorter than originally envisioned. The short-
term risks due to disturbance of lead-bearing soils, entrainment
into the air, and redeposition in the neighborhood, as wall as
the considerable risk to local children and other residents from
the substantial increase in traffic from earth-moving equipment
during the course of rsmedial activities, will be gresatly reduced
if cleanup of fewer areas is necassary.

B. Use of the site-specific data to determine a final
cleanup level.

The primary problem with using modeling to draw valid
conclusions about the appropriate soil cleanup level is the lack
of sita~specific data which one can use to check assumptions
about’thc health impact of lead in soils in the Granite City
area. Our proposal offers a methodology both for dstermining

7 This concern is apparently shared by U.S. EPA. In the soil

lead cleanup guidancs, the agency states:

In one case, a biokinetic uptake model developed by the
Office of Air Quality Planning and Standards was used for a
sits-specific risk assessment. This approach wvas reviewved
and approved by Headquarters for use at the site, based on
the adequacy of data (due to continuing CDC studies
conducted over many years). These data included all
children’s blood-lead levels collected over a period of
several years, as well as family socio-economic status,
dietary conditions, conditions of homes and extsnsive
environmental lead data, algo collected over ssveral years.
This amount of data allowved the Agency to use the model
without the need for extensive default values. Use of the
model thus allowed a more precise calculation of the level
of cleanup needed to reduce the risk to children based on
the amount of contamination from all sources, and the effect
of contamination on blood-lead levels of children.

(continued...)
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whether there has been an impact on human health and the
environment and for reaching a consensus about an appropriate
Cleanup level. We accomplish this by performing a hesalth
assessment survey to eliminate the shortcomings manifest in U.S.
EPA‘’s use of the Intagrated Uptake/Biokinetic Model and provide
assurancs that the factors used in our Exhibit B remain accurate
representations of reality in the Granite City area.

We recognize that choosing the appropriate cleanup
standard is not easy. However, the offer is without rigsk to the
agency in that it achisves a cleanup within the range suggested
by agancy guidance. Parties that sign the consent decree ars
bound at the very least to perform a cleanup. Only data which
favors a more stringent cleanup will affect the ultimate decision
on the cleanup level. Our methodology will permit a cost-
effective remedy protactive of human health and the envircnment
tc be selectsd from the 500 to 1,000 ppa rangs.

TO set a cleanup level, ve would use the blood lead
data in the following manner. First, we would determine what
portion of the target population exhibited blood lead levels in
excess of 15 ug/dl. If the percentage was 8.4% or less, we would
assume that U.S. EPA’s performance critaria for blood lead levels
have beén met and perform the cleanup to the 1,000 ppa level. If
the percentage excseded 8$.4%, we would then use various linear
regression tools and additional environmental assessment data to
deternine the appropriate cleanup. The first step in the
determination would consist of using multiple linear regressions
based on the data gathered in the health assessnent survey to
deternine which environmental lead sources are the major
contributors to blood lead. Then, a regression analysis would be
performed to determine the relationship between soil lead and
blood lead. To provide U.S. EPA with data to evaluate our result
in light of the agency’s Record of Decision, we also propose to
confirm the results using the Integrated Uptake/Bickinatic Model
(substituting real data values for default factors) and compare

the results with those obtained through the linear rsgression
analyses. -

our proposal for confirming the regression analyses by
using the Integrated Uptake/Biokinetic Model requires agreement

7 (...continued)

The study ve proposs will collect the data necessary to reducs
dependence on default values, the type of dependence which led

the agency astray in its use of the model for the Granite City
area. 6C 104938
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on the factors to be inserted in ths model. As noted in Exhibit
B, U.S. EPA used values with which we take issus. We assume that
we and U.S. EPA can reach agreement on the appropriate valuss to
be inserted in the model based on analysis of the health
assessment survey data.

We also propose a factor to take into account that our
study may demonstrate that a significant portion of the lead
likely to ba ingested in the area will not originate from the
soil. As Exhibit B notes, for example, U.S. EPA failed to take
into account other significant sources like paint. We cannot
control other sources and should not bs required to address
contamination unrelated to the smelter itself, in particular,
wvhere other fixss would be considerably nmore cost-effective or
will occur in the natural course of time. If lead paint, for
example, is the major causs of the problem, the best solution is
to address the paint. We are not wedded to any particular factor
as long as the factor finally chosen fairly reflects the
contribution of soil lead to blood lead levels and the health
benefit to be gained by performing cleanup to a particular level.

To choose a factor which recognizes the multiple
sourcas of lead, we propcsas the following methodology. The
studies we perform will allow us to calculate the percentage of
total blood lead levels resulting from soil lead. Historical
data providing the range of blood lead levels implicit in the
Intagratad Uptake/Biokinetic Model provides a mechanisa to
deternine what percentage of blood lead levels lie above a chosen
standard, as demonstrated by U.S. EPA’s use of the model in its
Record of Decision. We would accept a cleanup level which
reduces that fraction of the excess over the target level for
which soil is responsible. This suggested soil lead factor would
explicitly take into account what U.S. EPA presumed in its
analysis. The agency statsd that an 8.4% rate of excess blood
levels wvas appropriate since the agency expected that
contributions of other lead sources would also decresase. Our
nethodology would provide an objective standard by which to
neasure the relative contribution of each source. Once we have
obtained the appropriate cleanup level, we will compare it to
U.S. EPA’s guidance document. If the lead level is above 1,000
ppa, we will nevertheless clean the soils to the 1,000 ppm level.
If the level is below 1,000 ppm, we will clean to the calculated
level or to 500 ppm, whichever is greatar.

In summary, we bealieve ocur proposal specifically
addresses all of the major concerns U.S. EPA raised in its
comments to its Record of Decision regarding use of soil cleanup
levels exceeding 500 ppm and provides a scientifically
justifiable basis for setting a cleanup level without delay and
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in a manner which protects human health and the environment. We
are willing to negotiate with U.S. EPA a consent decree which
will embody these principles.

c. Pinancial villingness and ability to perfora.

By making this offer, we express a willingness to
perform the RD/RA as we have proposed. Regarding the financial
ability of the parties to this offer to finance the RD/RA, the
parties include among their number major corporations listed on
national stock exchanges. Annual reports or other sscurity
filings for these companies will be made available on request.
The group also includes smaller companies which are not capable
of financing the coffer without the cooperation of the parties
referenced above. In light of the involvement of other large
corporations, however, this factor should not atfect performance

of the remedy. Also, we note the Consent Decrese proposas
financial security.

D. Selection of a contractor.

.- While many of us have staffs capable of conducting
pos-tiong.of the RD/RA, we intand to vest control of site
activities in the hands of a competent environmental consultant
who would be commissioned to undertake the proposed RD/RA in
conjunction with other contractors suggested by the consultant
and approved by us. The protocol we propose for selecting the
consultant, which has been used by some of us at another lead
snmelter sites, is as follows:

© o Use a pre-bid qualification procedure to create a
list of contractors to whom bid packages will be
forvarded:

. Determine which contractors have experience
with RD/RAs for lead smelter sites or other
sites where lead is present

® Consider the industry reputation of
contractors capable of performing the RD/RA

° Consider specific recommendations from former
and current clients of prospective
contractors

. Subait bid packages to listed contractors
soliciting information on the following:

GC 106940
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. Costs for individual tasks
. A schedule for completion of the tasks

. Qualifications to perform the RD/RA

o Resunmes for the team assigned to the RD/RA
. Review the bids according to a predetsrzined
evaluation plan and salect a contractor

® Obtain any necessary agency approval

IV. HMattars vhich the parties to this offer have not had the
opportunity to adequately address.

Several collatsral issuas ars suggestad by the
attachments to the Record of Decision apart from concerns about
the extent of the remedy. Given the tight schedule to consider

central issues, wve have not had the opportunity to fully conside
the following mattars.

A. De Minimis parties.

We have addressed issues which normally arise with
respect to dg minimis parties pursuant to 42 U.S.C. § 9622(q),
such as the parameters for inclusion in a dg pinimis subgroup an
preaiums for releases. A subcommittee has been formed to
finalize a plan and options are being considered. We baliave an
acceptable arrangement can be reached within the time frame of
negotiating a final consent decrse. We nots, however, that only
a fraction of entities likely to be included within the category
have joined our group to date. Accordingly, it will be difficul
to daternine the likely success of our efforts until an offer is
disseminated and considered by interested parties.

B. Agency allocation.

We have not yet addressed two concerns regarding
allocation among those identified by U.S. EPA as potentially
responsible parties. The first issue concerns allocation of
costs between the site owner/operators and their former
customers. The offer remains contingent on an interia
settlement. Nevertheless, we ars confident that the parties can
reach at the very least an interim funding agrsement resascnable
under the circumstances which will permit all parties to
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cooperate in remedial activities at the site pursuant to a
consent dscree.

The second issue concerns the allocation assigned by
U.S. EPA for smelter customers and vendors. Becauss ths partie:
have been focusing their efforts on organizing and reaching
consensus on a3 good faith cffer, they have not had the time or
opportunity to review the documentation on which U.S. EPA’s
customer list is based. Accordingly, this offer is also
contingent on these parties reaching agrsement on appropriate
allocation of costs. In this context there are a number of
isgues to consider. We nota that the documents examined by U.S
EPA or its contractors cover a relatively insubstantial period
tine during which the smelter operated. Thus, the documents do
not take into account all customers or vendors which may have
used the site, and the percentages reflect only the relative us
of the site by customers or vendors during the period covered b
the documents, and then only to ths extant that the documents &
complete for that period. It may be necessary for the agency t
notify other parties of their potential liability if they are
identified as using the sits at periods for which documents do
not exist. Furthermore, many of the customers and vendors
currently identified by U.S. EPA as potentially responsible R
pirties were not customers or vendors for many Years during whi:
it ‘operated. Accordingly, any percentage schems may have to be
adjusted to account for the potential inequity of extrapolating
to years for which records are not available.

We have formed an allocation committee which has begqu
work to address these issues. With appropriate cooperation on
the part of the agency in obtaining copies of documents, ve
believe our tasks can be completed in a timely matter as
necessary to fashion a Consent Decrees.

v. Coaclusion.

U.S. EPA has requested that parties making an offer

provide a contact person for future negotiations. We have .
created a team for negotiations and request that you channel al.
contacts regarding the site to counsel for Johnson controls,
Inc.: -

Dennis P. Reis, Esq.

Sidley & Austin

One First National Plaza

Suite 5400
Chicago, IL 60603
(312) 8%53-2659 GC 104942
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We loock forward to your cooperation in reaching a good
faith settlement.

ours very truly,

' D
Dennis P. Reis
DPR: jdt
Enclosures
cc: Staven Siegel

Parties listad on Exhibit A
Site PRP Group
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good candidate for use :n predicting the reductions in the blcod lgad
concentration of children living near lead point sources that will result from
spec.iied reductions in air. soil/dust or dietary I!nd exposure.

When astual data for the four sites are applied in the model. the rasults
indicate that air leag2 conzeantratiorns are a minor contribuzor to blood lead
concentrations. The percentage of to%al exposure which is represented by the
inhalaticn pathway ranges from 0.2% at Kellogg, 4.0% at Toronto. 5.2% at
Herculianeum to 8.6% at Helena. These percentages reflect the contribution due
to lead in amdient air relative to the total exposure to lead from all
pathways. Thus, ths peccentage will increase as aiT CONCentrations increase:
but the percentage will decrease when exposures from other pathways increase.
Once the 1.5 ug/m’ standard is attained at each site the maximm
percentage contribution from inhalation would be 3.5%.

For the sites included in this study, the model predicts that reductions
of 1 wg/m’ in ambient air lead concentrations (the maximum reduction in
the standard proposed by the EPA) would yield reductions in blood lead
conzentrations of an average of 0.34 ugs/dl (range 0.2 to 0.5 ug/d4l).

In short. EPA's uptake/biokinetic model, as adjusted and evaluated in this
study, shows that a reduction of the National Ambient Air Quality Standard for
lead from the present 1.5 ug/m’ concentration would have no meaningful
effect on children's blood lead concentrations. The model also shows that
s0il and house dust are far and avay the dominant influence on children's

blood concentrations at the four sites.

GC 106944
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day by two year old children. Table ! presents the T. C.., and A, values
used in the evaluation. 1In addition. Table ! indicates qualitatively the
level of confidence associated with each of the €. C,. and A, values.

To apply the uptake/biokinetic model to a specific site. a set of
environmental lead concentrations [Pd], must be defined for that site. The
four environmental concentrations which make up the set of [Pb], required by
the mode¢l include: 1) Outdoor air lead (upg/m’): 2I) Indoor air lead
(vg/m’); 3) Street dust/scil lead (ppm): and 4) Indoor dust lead (ppm).
Outdoor air lead and soil/street dust lead were measured at all of the sites
included in this evaluation. Some of the sites had indoor dust lead
measucements while none of the s.:tes had data on indoor air lead. For this
evaluatior. indoor air les2 was est:mated as 0.3 times outdoor air lead as was
done by EFA.’ Additionally. where no indoor dust measursments were readily
available. the indoor dust lead concentration was assumed to be sguivalent to
the outdoor concentration. Appendix A describes the ambient lead

concentration data which were available for the five study data sets.
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TABLE 1

TRANSFORMATION. ABSORFTION. AND CONSUMPTION PARAMETERS
USED IN THE MODEL ZVALUATIONS e’

EPA Provided Values

Farameter Range Quality
Time Spent Outdoors (hrs/day) -4 Good
Volume of Air Respired (m’/day) 4-5 Good
Natural Lead. Indirect 2.4 Fair
Atrozpheric (ug/day)
~ead frox Solder (ug/day) 10.0 Fair
Lead from Drinking Water(ug/day) 1.2 Poor
Atmospheric Lead Ingested With 10.3 Fair

Food (ug/day)

Lead from Undetermined So;:rcu 1.2 Fair
Ingested With Food (mg/day)

Amount of Dirt/Dust Ingested (mg/day) 100* Poor —
Deposaition/Absorption in Lungs (%) 35-60* Fair
Absorption in Gut (%) 42-51 Good
Dirt Lead Absorption (X) 30 Good
Transformation of Lead Uptake to 0.4 Good

Blood Lead (ug/dl/ug/day)

In December 1986, EPA was suggesting that this value be increased to 200
ng/day. -

In December 1986. EPA was suggesting that this value's rangs be increased
to 45-75%

GC 106930
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2.0 MODEL EVALUATION

The first step in the evaluation was applying the uptake/biokinetic model
using the EPA provided default values for T: A, and C, (Table 1l). The
msasured data sets for each of the four sites are described in Appendix A.
The results of applying the model to the East Helena data are prasented in
Figure 1 as an example. There are two fesatures exhibited in Figure 1 which
vere found congsistently among the different sites when the EPA default valuss
vere used: 1) the model overpredicted observed blood lead; and 2) dirt
ingestion contributed a large majority of the lead uptake.

Next, the above test was repeated using 200 ug/day for amount of dirt
ingested and 4%-75% absorption :in the lungs as suggested by EPA ir December.
+966. The results of using 100 mg/day and 200 mg/day for amount of dirt
ingested are compared in Figure 2. A 1l:1 ratio line for perfect cornhﬁm
has been added to Figure 2 for ease of reference. From Figure 2 it can be
seen that the overprediction was worse when the 200 mg/day value was used.
Neither value provided acceptable predictions of observed blood lead
concentrations.

To alleviate this deficiency, the model was re-examined to determine if
any justifiable changes could be made to improve performance. Three areas for
possible adjustment were noted: 1) percent deposition/absorption ia lungs:
2) daily amount of dirt/dust ingested: and 3) dietary lead consumption. The
first two wers identified as candidates for changes on the basis that both
were changed by EPA and therefore. presumably are the valuss in which EPA has
the least confidencs. The dietary lsad consumption catsgory was sslected dus
to the relative scarcity of data on this subject in the recent EPA draft staff
paper.'  However. adjustmant of the dietary lead consusption was not
considered further because of its relatively small impact on total lead

uptake. Consideration of percent lead absorbed in lungs also was abandoned

-5-
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because of the small impact on total lead uptake and the minor change
suggested by EPA in December. 1986 indicating it was fairly well established.
Ca:ly dirt ingestion therefore became the focu{ of model adjustment activities.

The amount of dirt eaten per day by the typical two year olé child was a
good candidate for adjustment because 1) it had a large impazt on total lead
uptake: and 2) there is little information on the amount of dirt a child eats
in the normal course of a day. An attempt was made in the East Helena study
to estimate the amount of dirt eaten per day by the typical child.® but the
authors of that study present the results as very preliminary. In additien.
it seems reasonable that the distribution associated with daily dirt ingestion
might e troader than that associated with some of the other parameters such
as daily volume of air respired.

To evaluate the performance :mprovements obtainable by adjusting the dirt
ingestion rate. two daily dirt ingestion amounts were proposed and tested.
The proposed daily dirt ingestion amounts were 60 mg/day and SO0 mg/day.
respectively. Both proposed ingestion rates provided excellent model
performance. For example. Figure 3 presents the results of using 60 mg/day ~
with the East Helena data. which, when compared with Figure 1 (100 mg/day).
demonstrates the superior model performance associated with ths reduced
ingestion rates. Ths magnitude of the isprovement provided by the proposed
rates is strikingly apparent in Figurs 4 which comparss the four evaluated
ingestion rates (S0. 60. 100 and 200 mg/day). In addition, Figure 4 indicates
that 60 ag may be a somevhat better value (slightly overpredicting but same
correlation coefficient) for the amount of dirt ingested by a typical child
during a normal day. Therefore. 60 mg/day was established as the optimized
daily dirt ingestion rats.

The next step was conducting a scn;;tivity analysis to determine if any
parameters other than the dirt ingestion rate had a large influence on the

predictive ability of the optimized uptake/biokinetic model. The three

-8~
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parameters selected for investigation in the sensitivity analysis were: 1)
total lead uptake from inhalation. 2) lead upzake due to dietary sources
other than drinking water and 3) lead uptake from drinking wazer. The
sensitivity analysis was performed by varying the parameters of interest by
+100% and -50%. TFigures S. 6 and 7 show the sengitivity anaiysis results
related to lead uptake from inhalation. dietary sources other than drinking
water and drinking water, respectively. Figure 5 demonstrates that the
relative role of the inhalation pathway is small for the four test sites.
Figure 6 indicates that dietary sources have a somevwhat larger impact on model
performance. However, of the three sets of dietary parameters which wers
evaluated. he default set provided the best results. Therefore, there was no
need to :nvestigate the possibility of adjusting the dietary parameters.
Figur:.7 demonstrates that drinking water at the EPA chosen consentration of
0.6 ugs/liter., which is "011. below the drinking water standard, is a
negligible exposure pathway with respect to influencing children’'s blood lead
concentrations. East Helena was the only site at wvhich measures of lead in
drinking water wers attempted. The results were less thar (.005 ug/liter.
Higher drinking water comcentrations of lead caused by leaded piping could
make iatqcr percentage contributions to blood lead concentrations in specific
children. Similarly, lead paint if present could provide high concentrations
and skew the averages used in these model runs. No further changes were mads

to the optimized uptake/dDiockinetic model as a result of the sensitivity

analysis.
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Figure $:

PREDICTED BLOOD LEAD (ug/dl)

14 L T T T

0 10 20 30 40 S0
OBSERVED BLOOD LEAD (ug/dl)

Sensitivity of the Optimized Uptake/Biokinetic Model to total lead
uptake via inhsiation. The top line refers to the default daily
TeSPiration voiume multiplied by 2. the cenzer lire refers to the
default daily respiration volume and the bottom line refers to the
default da:ily respiration volume divided by 2.

gc 106958

-12- g e’



Figure 6:
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0 10 20 30 40 50
OBSERVED BLOOD LEAD (ug/d!)

Sensitivity of the Optimal Uptake/Biokinetic Model to dietary
sources other than drinkang water. Fore the top line the default
values are multiplied by 2. for the center line the default values
are used and for the bottom line the default values were divided by
two.
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PREDICTED BLOOD LEAD (ug/dl

T T T L

0 10 20 30 40 50
OBSERVED BLOOD LEAD (ug/di)

Figure 7: Sensitivity of the Optimized Uptake/Biokinetic Model to drinking

: vater related lead uptake. For the analysis. the default drinking
vater value was varied by +100% and -50%. The effnct of these
changes were negligible maiking the three lines indisz:inguishable.

GC 104960

-14- g i



4.0 DISCCSSION COF THE RESULTS

Figures 8-12 summarize the resul:zs of ad;usted modeling efforts for eacn
of the four sites. £Each of the tables shcv; how lead uptake from three
pathways -- inhalation, diet. and soil and houss dust - was calculated at esach
smelze- site. Separate areas of increasing distance from the smelters were
defined. and separate calculations were made for each such area. The figures
also provide separate model calculations for low. mean and high. The range
represented is both the range in measured data and the range of assumptions
(see Figure 1). The low, therefors. represents every measurement and variatle
a: the low end and similarly for the high. These lows and highs can be
compared with the range of observed blood lead concentrations where available
but a much more useful compacison is the mean predictesd versus mean observed.
For Herculaneum the range of prediczed values is small and only the hiqhi and
lows are presented.

For Toronto. both the 1973-1974 data and the 1984-1955 data have beaen
modeled and are presented in Tigures 10 and 11, respectively. For
corsistency, whare blood lead concentrations for 2 year olds were
differentiated, only 2 year olds were used. A raview of the age
differentiated measurements show no striking differences among age groups.

For sach arsa. children's blood lead concentrations predicted by the model
are compared to actual, observed blood lead measursments of children living in
the area. The mean predicted and mean observed blood lead concentraticns were
strikingly close at three of the four sites and acceptadbly close at the

fourth, Kellogg. as tha following table shows.

GC 106941
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Mean Blood Lead Concentrations (ug/dl)
For Area Nearest Smelter®

Ratic of (
Predizzed to
Predicted Observed Observed

East Helena 15 14 1.1

Herculaneur® 19 19 1.0

Toronto 1574-13%7% 41 a3 l.2

Toronto 1934-194% 17 16.5 1.1

Kellocy 3l 21.0 1.5

Similar results were achieved in the outerlying areas., as a glance at the
figures wiil show. The agreement is good and also conservative, i.s..

preciciing higher than measured on average.

* N-NW sector in the case of Herculansum
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5.0 CONCLUSIONS

The optimized uptake/biokinetic model. which included a dirt ingestion
rate of 60 mg/day., provided excellent estimations of <the bloed lead
concentrations of children living near the four sites used in the optimization
process. This is in contrast to the overprediction exhibited by the modsl for
these sites when esither 100 ug/day or 200 ug/day were used.

The optimized uptake biokinetic model permitted the examination of threse
lead exposure pathways: inhalation, distary consumption and dirt ingestion.
At close-in areas whers the mean blood lead concentration was above 1S
ug/3l. soil and house dust were the overvhelming influsnces on children's
blood lead levels. At distancss further from the smelters. where blood lead
consentrations are much lower., the ralative influence of soil and houss dust
decreases and dietary intake is of somewhat greater importance. However, at
no point does inhalation have a major impact on blood lsad concentrations.

A separats calculation of the effsct of reductions in ambient air lead
concentrations can be provided now that a verifiable model is available. The
calculation is independent of site. A reduction of 1 wgsm’ in air, i.s.,
from 1.5 ug/a’ to 0.5 ugsm’ is predicted to result in a mean reduction
of 0.34 ug/dl in children's blood lead concentration with a range of 0.2 te
0.5 ugrdl.
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A DESCRIPTION OF TEST DATA SEIS

Table Al presents the ambient lead conceantrations and blood lead values
for Ks.logg., Idaho. 1983, approximately two years aftar opecations ceased at
the local smelter. The data in Table A2 were collected as part of a
comprehencive lead survey®’ and are of excellent quality with raspest to
representativeness and reliability. An interesting fsature of the Kellogg
data are the low ambient air lead concentrations in contrast to elevated
levels found in the soil and dust.

The 1983 data for East Helena. Montana are prasented in Table A3. These
data also were collected as part of comprehensive survey' and are of
exsel.ient quality. In contrast to the Kellogg data. ambient air
conzertrations in East Helena were found to be somewhat elevated while soil
and dust lead concentrations were lower at East Helena than were found at
Kellogg.

Tables A3 and A4 present the Toronto, Ontar:o date for 1985 and 1974,
respectively. Although the data in Tables A3 and A4 were obtained from a
single report’, the original measurements were made as parts of a number of
studies. The lack of a comprehensive lead study reduces the overall
confidence that can be placed in some of the data for the Toronto site. 1In
general, the 1983 data are more representative than the 1974 data. 7The
principal wealkness in the 1985 data is the lack of indoor dust 1lead
measurenents.

The 1974 data suffer from this same weakness as well as having somevhat
questionable values for air lead. soil lead and blood lead. However. since
the problems associated with the 1985 and 1974 data are expected to be typiul
of other data sets, both data sets wvere included in the svaluations. An
additional objective for using both Toronto data sets was the local cleanup in

the late 1970's of soil with greater than 2600 ppm lead. Thus, the Toromto

-1-



TABLE Al

AMBIENT LEAD CONCENTRATIONS AND BLOOD LEAD VALUES FOR KELLOGG. IDANO, 198)

Category Acea 1° Area 2* Area 3° Source of Data and Comments

Outdoor Air Lead (pql.') 0.22 0.13 0.10 Geometric mean and range obtained
(0.05-0.9%4) (0.04-0.39) (0.04-0.19) from Ref 2. Table 27

Street Dust/Soil Lead (ppm) NN 2632 481 Geometric mean and range given for
(322-10400) (53-20700) (151-2915) “Soil 1”, composite s0il in Ref 2,

Table 10

Indoor Dust Lead'(ppm) 3933 2409 1138 Geometric mean and range from
(1910-8193) (221-10395) (412-7865) Ref 2, Table 17

Blood Lead (pg/dl}) 21 18 12 .Ref 2, Table 5, data for 2 year old

Nusber of children tested S 15 14 children only. Although only five

2 year old children were tested in
Area 1, tests on children of other
ages in Area 1 provided similar
results

€46901 29

a) Area 1: O0-] mile from smelter
b) Area 2: 1-2.5 miles from smelter
c) Acea ): 2.5-6 miles from smelter



TABLE A2

NGOIENT LEAD CONCENTRATIONS AND BLOOD LEAD VALUES FOR EAST NELENA, MONTANA 1983

Category Area 1° Acea 2* Acea 3° Source of Data and Comments
Outdoor Air Lead (pg/m’) 3.9 1.1 0.2 Ref. 3, Table 17
(3-4.8) (0.3-2) (0.07-0.25) Geometric Mean and Range
Strest Dust/Soil Lead (ppm) 720 217 - 86 Ref. 3, Table 7
(81-3414) (58-1252) (54-2137) Geometric mean and range
]
¥ Indoor Dust Lead (ppm) 1588 561 3ao Ref. 3, Table 11
(240-18361) 1119-2651) (80-1351) Geometric mean and range
Drinking Water Lead (pg/}) 0.005 0.005 0.005 Ref. 3, p. 23
Blood Lead (pg/a4l) 14 10 7 Ref. 3. Table S
Musber of children tested 22 57 16 Mean values for 2 year old

children, only

L6901 28

a) Area )l: 0-) mile from smelter
b) Area 2: 1-2.%5 miles from smelter
c) Area ): more than S miles from the smelter



TABLE A)

AMBIENT LEAD CONCENTRATIONS AND BLOOD LEAD VALUES FOR THE NIAGARA NEIGIHBORHOOD.

TORONTO. ONTARIO.

0-300 meters

200-500 meters

Source of Data and Comments

Category Prom Sselter From Smelter
Outdoor Air Lead pg/m’ 2.2 1.5 Ref. 4. p. 32 for 0-300 m, the value used for
(1-2) 200-500 meters was inferred from the text on
pp- 91 and 92 as well as Figure C-4
) Street Dust/Soil Lead (ppm) 1800 450 Ref. 4, 0-300 m used isopleths in
' ! (1000-2600) (300-600) Figure C-11,
Indoor Dust Lead (ppms) 1000 450 No measurements were made. Soil values were
' (1000-2600) (300-600) used
Blood Lead 16.5 12.2 Ref. 4. 0-300 » used 1985 data from Table C-3
Number of Children Tested 7 2] for children 0-6 yrs.., 200-500 m last
paragraph p. 112 for children under 6 yrs.,
testing was done in 1984
Q@
o
;
[
0
N
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TABLE A4

ANBIENT LEAD CONCENTRATIONS AND BLOOD LEAD VALUES FOR TIE NIAGARA NEIGHBORNOOD,
TORONTO, ONTARIO. 1974

0-200 meters 200-400 meters

Category From Smelter From Sselter Source of Data and Cosments
Outdoor Air Lead pg/m’ S ] Ref. 4, the values were inferred from
(2-8) (2-6) the discussion on p. 92
L]
T Street Dust/Soil Lead (ppm) 5000 1200 Ref. 4, values are from the text on p. 104
(877-12000) (225-2300) referring to measurements made in 1973
Indoor Dust Lead (ppm) 5000 1200 No measurements were made. Soil values were
(877-12000) (225-2300) used -
Blood Lead k3 26 Ref. 4, Table C-13) data for children
Musber of Children Tested NA NA 0-4 years
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data provided an opportunity to evaluate the model's ability to estimate the

effect of a contro. measure.

Tadie AS presents the 1984 data for Hercalaneum. Missouri.' ' This data ~

15 of excellent gquality and is notable in the considerable spatial resolution

in the data provided by a total of ten direction/distancs comdinations.

GC 1049727
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TABLE AS

AMBIENT LEAD CONCENTRATIONS AND BLOOD LEAD VALUES FOR MERCULANEUM, MISSOURI, 1984

na Wi wsu wsw SwS SwS Source of
Sistance (miles) .5 [ I .5 1-1.8 .-. 1. Oata
OQutdeer Alr Lead yo/n’® .0 ¥ 0.s 0. .8 '] Ref. S
Street Dust/Sel) Lead (ppm) 500 1219 183 70 1022 152 Rel. 6
Indeer Oust Lead (pom) L 21 1210 T3] (11 2040 1/0 Ref. ¢
. 2.) 10.4 7.4 6.9 s Rel . 8
Mumber of Children Tested 10 } s s s 9

824901 29

n-md: divection of sector from smplter
®  4-0.5: distance in miles frem smelter



EXRIBIT A

GOOD FAITH OFFER PARTICIPANTS

Ace Comb Company Inc.

Allied-Signal Inc. (for C&D Battery)

Allied-Signal Inc. (for Prestolite Battery)

Alter Trading Corporation

Asarco Incorporated

Ashley Salvage Co., Inc.

AT&T

Ban Greenburg Company

Berlinsky Scrap Corp.

Bob Keller Battery Warehouse, Inc.

Bryan Manufacturing Company

C. L. Downey Company

Campbell Soup Company

Cedartown Industries, Inc.

Chrysler Corporation

Cooper Industries (for The Bussmann Division of McGraw~Edison)
Crown Cork & Seal Co.

Douglas Battery Manufacturing Co.

Exide Corporation (for ESB)

Exide Corporation (for General Battery Corporation)
Federal Cartridge Corporation

Ford Motor Company

General Waste Products, Inc.

General Motors Corporation

General Motors Corporation (for Delco-Remy Div. of G.M.)
General Motors Corporation (for Fisher Body Div. of G.M.)
Gopher Smelting and Refining Co.

Gould, Inc.

Hornady Mfg. (for Western Gun & Supply)

Inperial Smelting Corporation

J. Solomon & Sons, Inc.

Johnson Controls (for Globe Union)

Kamen Iron & Metal of Kamen, Inc.

M. Gervich & Sons Incorporated

- Mallin Bros. Co.

Mayfield Manufacturing Company (for 3~H Industries)
Mel's Battery (for Ohio New & Rebuilt Parts)
Mid-Missouri Metals Corp.

Missouri Iron & Metal Company, Inc.

0lin Corporation
Overland Metals
Pequea Battery

Pet Incorporated
Phillipp Brothers, Inc.
Price-Watson Company
Ranken Technical Institute
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RBS Industries, Inc. (for Milford Rivet and Machine Company)
Roth Brothers Smelting Corporation

Samuel Hide & Metal ,

sanders lead Co., Inc.

Shapiro Sales Co.

Sioux City Compressed Steesl

U.S. Department of Energy (for Stanford Linear Accelerator)
U.S.S. Lead Refinery, Inc.

Waddell Bros. Metal Co.

Wallach Iron & Metal

World Color Press, Inc.-Spartan Printing Division

KJL90AZ0.URC (8/31/90 3:54pm)
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EXXIRIT C

SCOPE OF WORK FTOR TRE REMEDIAL
DESIGN AND REMEDIAL ACTION AT
NL INDUSTRIES/TARACORP SITE
Granite City, Illineis

I. EURROSE

The purpose of this Remedial Action at the NL Industries/Taracorp
NPL Site ("the NL Site” or "the Site") is to assess and abats the
potantial threats from direct contact, ingestion, and inhalation
of soils, dust, and waste materials containing elevatad levels of
leaad in accordance with this Scope of Work (SOW). All soils with
lead concentrations greater than 1000 ppm in each subunit of the
residential arsas shall be excavated and consolidated with the
NL/Taracorp pile. The final soil lead performance standard will
be genarated from the Health Assessment Survey sat forth. The
EPA Superfund Remedial Design and Remedial Action Guidancas, the
approved Remedial Design/Remedial Action (RD/RA) Work Plan, any
current guidance provided by EPA at the time of entry of this
Consent Decrese, and this SOW shall be followed in designing and
implementing this Remedial Action at the Site. In the event of
any inconsistency betvween this SOW and the Consent Decrse, the
Consent Decree shall govern. Terms used herein shall have the
same meaning as usaead in the Consent Decress.

Coaaonéi The purpose clause has been amended to reflect the
changes set forth below and further explained in the
correspondence to which this document is an exhibit.

II. DESCRIPTION OF THE REMEDIAL ACTION TOQ BE CONDUCTED BY
SETTLING DEFENDANTS

Settling Defendants shall perform the remedy described in this
SOW. The remedy shall be designed, implementad, and maintained
to achieve the standards set forth below. The standards and
specifications of the major components of the remedial action for

the Site that shall be designed and implemented by the Settling
Defendants are:

Health Assessment Survey

A health assessment survey shall be conducted to determine if

lead remaining in the soil around the Sits has contributed to a
health impact on the local population (that is, whether the local .
target population has elevated blood lead levels) and, if
necessary, to generate a final soil lead clean-up level which is
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protective of public health. To set a cleanup level, blood lead
data would be used in the following manner. First, the portion
of the target population exhibiting blocd lead levels in excess
of 15 ug/dl would be detsrnined. If the percentage was 8.4% or
less, it would be assumed that U.S. EPA‘s performance critaria
for blood lead levels have been met and cleanup would occur at
the 1,000 ppm level. If the percentage exceeded 8.4%, multi-
linear regression tools and additional environmental assessaent
data would be utilized to determine what cleanup level may be
appropriate. Multiple linear regression based on the data
gathered in the health assessment survey would be run to
deternine which environmental lead sources are the major
contributors to blood lead. Then, a regression analysis would
deternine the relationship between soil lead and blood lead. The
cleanup level would assure that soil lead does not contribute to
a health izpact. To provide U.S. EPA with data to evaluate our
result in light of the agency‘s Record of Decision, the rasults
of the regression analysis would be confirmed using the
Integrated Uptake/Biokinetic Model (substituting real data values

f{or default factors) and compared with those obtained through the
linear regression analysas.

Comments: A longer narrative explaining this methodology is set
forth in the cover correspondence. '

Elements of the health assassment survey will include the
following as appropriate to be approved by U.S. EPA:

1.% A demographic survey to identify: the target
populations to be sampled; characteristics of the
populations; and the size of the populations.

2. A blood lead program to: define appropriate blood lead
sampling and analytical protocols; define other data
collection requirements; implement said protocols; and
report results of the program. All individuals shall
be notified of their study results. Individuals with
elevated blood lead levels will be advised to consult
with their physician and/or public health officials.

3. An environmental assessment to identify potential
confounding lead sources within the homes and outside
environment of persons within the sample populations.
The envirocnmental assessment will include a survey of a
statistically significant number of homes and provide
for: a general inspection of indoor and outdoor
conditions; an analysis of lead in paint and house
dust; characterization of corrosivity and lead levels
in the municipal drinking water supply at the home; and
an analysis of lead in residential soil. The
residential soil survey shall consist of the collection

-2-
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of samples from at most three stations at each home at
0-3 inches and 2-6 inches and subsequent analysis for -
lead. Environmental assessment nedia shall be sampled

and analyzed, :f necessary, based upon results of blood
lead program.

4. The final soil lead performance standard will be
generated using nultiple linear regression and
regression analysis and other environmental assessasnt

data confirmed by the use of the Uptake/Biokinetic
Model.

s ling/I .

Soil lead sampling shall be conducted in Area 1 and the
residential areas identified as Areas 2 and 3 in the RI/FS
Reports, which have areas of estimated lead levels above 1000
ppm. This sampling shall be performed to determine the area
extent and depth to which residential soil must be excavated to
achieve at least a 1000 ppr soil lead cleanup level and the depth
to which Area 1 must be excavated to achieve a 1000 ppm cleanup
level. This sampling shall be coordinated with the health
assessment survey to avoid duplication.

Inspections of alleys and driveways in Venice, as identified in
Figure 7 of the ROD, shall be conducted to determine which

specific areas, through visual criteria, indicate the presencs of
battary casing materials.

A physical survey will be conducted in Eagle Park Acres to locate
the potantial ditch identified in Figure 6 of the ROD and the
extent of any potential battery casings.

Comment: U.S. EPA’s decision to conduct the inspections called
for in its Scope of Work for previously unidentified areas where
battery casings allegedly came to rest is unnecessary vithout
more solid documentation of an actual problea. The agency should
first document whether there is a problem by, for instance,
following up on the leads given to the agency during the comment
period to determine whether there are previously unidentiflied
areas. We would also like to know who caused the casings to be
moved in the first instance and join them in any response action.

Asrial Photographs/Topographic Maps

For purposes of performing the-health assessment survey, the soil
sampling, and other activities outlined in this SOW, a reviev of
existing aerial photographs, topographic maps, or other maps will
be performed to determine if existing maps are sufficient. 1If
existing maps are determined by the Settling Defendants to be
inadequate, the Settling Defendants will undertake the required

-3-
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actions to prepare the necessary nmaps or to develcp the required
information.

£

Iaracorn DIunms

All drums on the NL/Taracorp pile identified in Figure 2 of the
ROD shall be removed and transported to an off-sits secondary
lead smelter for lead recovery.

St. Louis Lead Recvclers Piles (SLLR Piles)

All wastas contained in the SLLR piles identified in Figurs 2 of
the ROD shall be consolidated into the NL/Taracorp pile.

Allays and Drivewavs in Venice

3ased upon visual evidence, any observed battery casing mataerial
“1ll either be excavated or sealed depending upon the cost
effectiveness of these alternatives. Any removed naterials will
be consolidated with the NL/Taracorp pile.

Eagle Park Acres

Based upon visual evidence, any observed battery casing material
will either be excavated or capped depending upon the cost
effectiveness of these altarnatives. Any removed materials will
be consolidated with the Taracorp pile.

Comment: See inmediately preceding comment.

Area 1

Basad upon the sampling outlined in the Soil Sampling/Inspection
paragraph above, all unpaved portions of Area 1, including the
saterial which is beneath the SLLR pile, with lead concentrations
greater than 1000 ppm shall bs excavated and consolidated with
the Taracorp pile with the limitation that the depth of
excavation shall not exceed the level necessary to construct a
uniform asphalt cover. The surfaces shall bs restored with
asphalt or sod, in accordance with present usage. Soils that
will be coverad by the multimedia cap shall not be excavated.

Reaidential Areas

Based upon the sampling outlined in the Soil Sampling/Inspection
paragraph above, an accurate mapping of residential soils with a
lead concentration greater than 1000 ppm shall be provided. All

ey T
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soils with lead concentrations greater than 1000 ppa in each
subunit of the residential areas indicated on the map shall be
excavated and consolidated with the NL/Taracorp pile. 1If the
health assessment survey results in a performance standard less
than 1,000 ppa, then the soil will be remediated to that level.
The surfaces shall be restored in accordance with present usage.
Every effort shall be made to remediate sensitive areas (school
yards, playgrounds, areas with highest lead concentrations, etec.)
first, and no trees or structures or large vegetation shall be
removed.

Commentst See previous comments.

2uat control Measurss

During all excavation, transportation, and consolidation
activities conducted as part of the remedy, dust control nmeasures
shall be implemented as necessary to prsvent the generation of
visible emissions during these activities.

NL/Taracorp Pile - Multimedia Cap

After all materials have been transported to and consolidated
with the NL/Taracorp pile, the consolidated pile shall be graded
and capped with a multimedia cap. The cap shall consist of a:
é-inch bedding layer; geotaxtile membrane; HDPE or VLDPE liner;
geonet membrane; 18-inch protective soil layer and a é-inch top
soil layer. The soil layer will be vegstated to minimize
erosioft. No bottom liner is necessary since the installation of
the multimedia cap will prohibit the infiltration of surfacs
wvater into the consolidated pile.

Comment: The cap proposed above meets RCRA performance criteria.

Institutional controls/Fencing

A fance shall be constructed in a manner sufficient to prsvent
accass to the expanded NL/Taracorp pile. Warning signs shall be
posted at 200-foot intarvals along the fence to indicate "Danger
-Unauthorized Personnel Keep Out."

Comment: This action benefits Taracorp’s property and should be
performed by Taracorp. Similarly, other actions included in the
Scope of Work which benefit current property owners should be
undertaken by the parties recesving the beneflit.
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One deep well upgradient and thrse deep wells downgradient froa
the NL/Taracorp pile will be installed to monitor groundwater
quality in the lower portion of the upper agquifer. The four deep
wells, together with six of the most appropriate existing site
walls, will be analyzed semi-annually for lead for a period of 30
years or until a S-year review (whichever is less) concludes that
groundvater monitoring is no longer necsssary.

The EPA Record of Decision for the sits indicates that,
collectively, a shallow and adjacant deep well at the sits
demonstrated elevated concentrations (as compared to background)
of sulfatas, dissolved solids, arsenic, cadmium, manganeses,
nickel, and zinc. Accordingly, the Settling Defendants shall
monitor these parameters in the four newly installed wells and
six other wells during the initial groundwater sampling event.
If the results of the groundwater analyses from the initial
sampling event indicate no statistically significant differences
in wvater quality between the deep or shallow downgradient wells
and ths deep or shallow upgradient wells or if thes concsntrations
in the deep or shallow wells do not exceed regulatery criteria,
the groundwatar will not be tested for these paranmetaers during
subsequent sampling events. 1If statistically significant
differsnces are encountered and if regulatory standards are
exceeded, monitoring for those parameters will be conducted and
revieved as described above for lead.

Aix Monitoring

No air’ionitarinq is necessary given that current in-depth IEPA
ambient air surveys have demonstrated no concern to public health
and the environment.

Air monitoring to be conducted during periods of soil excavation
will be described in the Health and Safety Plan.

Comment: Since the current situation has not produced an air

problem, wve cannot imagine why monitoring should be necessary
after the remedy.

Cap Monitoring

For a minimum of 30 years, annual inspections of the cap shall be
conducted to identify areas requiring repair. Appropriate
maintenance shall be conducted-as soon as practical following the
inspections.
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contingency Plans/Measures

The Health and Safety Plan will identify dust suppression methods ~—
which will be implemented to eliminate any adverse inpacts which
are encountered during excavation of soil or battery casings.

A groundwater contingency plan will be daveloped and inplemented,
if groundwater monitoring results, as discussed above,
denonstrate degradation of a usable potable aquifer.

III. SCOPE

Settling Defendants shall prepare and submit to U.S. EPA for
approval a RD/RA Work Plan which shall document ths steps to be
taken to implement the design, construction, operation and
maintenance of the remedy. The Settling Defendants are
responsible for the timely inplementation of the RD/RA Work Plan.
The RD/RA Work Plan shall include all elements described abova.

The RD/RA Work Plan shall consist of two tasks, the schadule for

submittal and review of which is dselineated in paragraphs 13 and
14 of the Consent Decrese:

Task I: RD/RA Work Plan

A. Statement of Work to be Performed

B. Quality Assurance Project Plan and
Sampling and Analysis Plan

c. Fugitive Dust Control Plan

D. A Plan for Satisfaction of Permitting
and Access Requirements

Task II: Remedial Design

A. Design Plans and Specifications

B. Project Schedule

c. Construction Quality Assurance Plan

D. Health and Safaty Plan/Emsrgency
Contingency Plan

Task I: RD/RA WORK PLAN

The Settling Defendants shall prepare a Work Plan which shall
document the overall management strategy for performing the
design, construction, operation, maintenance and monitoring of
Remedial Actions. The plan shall document the responsibility and
authority of all organizations and key personnel involved with
the implementation. The Work Plan shall also include a
description of qualifications of key personnel directing the
RD/RA, including contractor personnel.

-7-
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A.  Statement of Work to be Performed

The Settling Defendants shall develop a' concise Statement of Work
to ba performed which is consistent with the Description of the
Remedial Action of this SOW.

B. Quality Assurance Proiject Plan (QAPP) and Sampling and
Analysis Plan (SAP)
The Settling Defendants shall develop a QAPP and a SAP which
shall be prepared in accordance with U.S. EPA’s “Interin
Guidelines and Specifications for Preparing Quality Assurance
Project Plans," (QAM=-005/80) and subsequent anendments to such
guidelines and shall outline, for all sampling except blood lead
sampling which shall be conducted as part of this remedial
action, numbers and locations of all samples to be taken,
sampling, shipping, and analytical methods and procedures to be
implemented, and gquality assurance procedures to ba used.

c. [Fugitive Dust Comcrol Plan

The Settling Defendants shall develop a Fugitive Dust Control
Plan which shall ocutline, at a minimum, qualifications of
personnel involved, methods to be employed to control visible
enissions of fugitive dust, and corrective measures to be
izplenented in the event that visible emissions are obsarvead.

D. ARlan for Satisfaction of Permitting and Access
Requirements

The Settling Defendants shall develop a plan which shall outline
and include, at a minimum, a comprehensive list of all permits
required in conjunction with the remedial action, procedures and
estinated time frames for acquiring required permits, proceduress
and methods to be implemented to ensure compliance with
pernitting requirsments, a list of all properties to which accsss
will be required in conjunction with the remedial action, sample
access agreenments for inspection soil sampling, and excavation
activities, procedures and estirmated time frames for acquiring
required access, and procedures and nmethods to be implemented to
obtain access and to follow up when access is not cbtained.

Task II: REMEDIAL DESIGN
The Settling Defendants shall d.voldp and subait to U.S. EPA for
approval final construction plans and specifications to implement

the Remedial Actions at the facility as defined in the Purpose,
and the Description of the Remedial Action of this SOW.
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A.

. ] : T .

The Settling Defendants shall develop and submit to U.S. EPA
for approval clear and comprehensive design plans and

specifications which include but are not limited to the
following:

1. Discussion of the design strategy and the design basis,
including;

a. Compliance with all applicable or relevant and
appropriats environmental and public health
standards; and

b. Minimization of envirocnmental and public impacts.

2. The constructability of the design;

3. Description of assumptions made and detailed
justification of these assumptions;

4. Discussion of the possible sources of error and
references to possible operation and maintenance
problens;

5. Detailed drawings of the proposed design;
6. Tables listing equipment and specifications;
7. Appendices including;
’; a. Sample calculations (one example presented and

explained clearly for significant or unique design
calculations);

b. Derivation of equations essential to understanding
the report; and

c. Results of laboratory or field tasts.

Commentt The cost estimate section has been dropped. A number
of the companies have substantial assets and do not understand
the utility of the cost estimate exercise.

Broiect Scheduls

The Settling Defendants shall develop and submit to U.S. EPA
for approval a Project Schedule for construction and
implementation of the Remedial Actions which identifies
timing for initiation and completion of all critical path
tasks. Settling Defendants shall specifically identify
dates for complation of the project and major interim

-9-

GC 106992

e



milestones. An Initial Project Schedule shall be submitted
simultaneously with the draft Design Document submission and
the Final Project Schedule with the Final Design Document.

construction Ouality Assurance (COA) Plan
R ibill I hori

The responsibility and authority of all organizations (i.e.
technical consultants, construction firms, etc.) and key
personnel involved in the construction of the corrective
neasure shall be described fully in the CQA plan. The
Settling Defendants shall identify a CQA plan. The Settling
Defendants shall alsc identify a CQA officer and the
necsssary supporting inspection statf. .

construction ouality Assurance Personnel Oualifications

The qualifications of the CQA officer and supporting
inspection personnel shall be presented in the CQA plan to
demonstrate that they possess the training and experience
necessary to fulfill their identified responsibilities.

Inspection Activities

The observations and tests that will be used to monitor the
construction and/or installation of the components of ths
Rémedial Actions shall be summarized in the CQA plan. The
plan shall include the scope and fregquency of each type of
inspection. Inspections shall verify compliance with the
environmental requirements and include, but not be limited
to air quality and eaissions monitoring records, wasts
disposal records (e.g., RCRA transportation manifests), etec.
The inspection shall also ensure compliance with all health
and safety procedures. In addition to oversight
inspections, the Settling Defendants shall conduct the
folloving activities.

Q. Preconstruction inspection and meeting with U.S. EPA

The Settling Defendants shall conduct a presconstruction
inspection and meeting to:

i. Review methods for documenting and reporting
inspection data;

ii. Review methods for distributing and storing
documants and reports;

iii. Review work area security and safety protocol;

-10~-
GC 104993



iv. Discuss any appropriate modifications of the
construction quality assurance plan to ensurse that
site-specific considerations are addressed; and

v. Conduct a site walk-around to verify that the
design criteria, plans, and specifications are
understood, to outline the general approach to be
employed to comply with the plans and
speacifications and remedial action goals, and to
review material and equipment storage locations.

The preconstruction inspection and meeting shall be

documented by a designated person and ninutes shall be
transmitted to all parties.

b. Prefinal inspection

Upon preliminary project completion, Settling Defendants
shall notify EPA for the purposes of conducting a prefinal
inspection. The prefinal inspection shall consist of a
walk-through inspectiocn of the entire project sits. The
inspection is to determine whether the project is complete
and consistent with the contract documents. Any outstanding
construction items discovered during the inspection shall be
identified and noted. Retasting will be completed whers
deficiencies are revealed. The prefinal inspection report
shall ocutline the outstanding construction items, actions
required to resolve items, completion date for these itams,
and date for final inspection.

Comment: U.S. EPA’S reference to treatment equipnent is not
appropriate at this site.

c. Final inspection

Upon coapletion of any outstanding construction items, the
Settling Defendants shall notify EPA for the purposes of
conducting a final inspection. The final inspection shall
consist of a walk-through inspection of the project sits.
The prefinal inspection report will be used as a checklist
with the Final inspection focusing on the outstanding
construction items identified in the prefinal inspection.
Confirmation shall be made that ocutstanding items have been
resolved.

Sampling Regquirements

The sampling activities, sample size, sample locations,
frequency of testing, acceptance and rejection criteria, and
plans for correcting problems as addressed in the project
specifications shall be presented in the CQA plan.

-11-
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veaVE SUMMARY

This report  sets forth the results of an evaluation of the
“"uptake/biokinetic” model developed by the Environmental Protection Agenzy as
a means of relating children's blood lsad concentrations to environmental and
dietary exposure to lead. The evaluation was undertaken by TRC Environmental
Consultants. Inc. under contract with Lead Industries Association, Inc.
(LIA). The purpose of the model evaluation was to discover and analyze the
impact of air lead concentrations at industrial point sources of l;ld on the
blood lead concentrations in children living neacby.

The up=ake/bickinetic model attempts to segregate and cuantify each of
three pathways of lead exposure to the human system; inhalation. diet and
so1l/dust 1ingestion. This segregation by pathway is potentially useful for
developing control strategies aimed at roducing blood lead concentrations. 7To0
date, EPA has applied the model only to hypothetical situations. and not to
specific sites or situations where data on environmental exposurs and
children's blood lead concantrations were available. In order to evaluate the
mode:. this study has applied it to four lead smelter sites where sufficient
data wers available on environmental lesad exposurs: Herculaneum., MO: East
Helena. MI: the Niagara neighborhood in Toronto., Ontario: and Kellogg. ID. 1In
the case of Toronto, two sets of data, one before and one after a cleaning
progran have been used. With a3 single adjustment involving the assumed daily
ingestion of dirt and dust by the average child., the model provides excellent
agrsesent between predictead and actual blood lead concentrations at these
sites. This adjustment even incrsases the effect of air lead concentrations
over prior EPA model results. The modsl, thersfore. appears to reproduce real

world data reasonably well and thus despite the complexity of the problem is a

6C 104994 TC



5. Documentation

Reporting requirements for CQA activities shall be described
in detail in the CQA plan. This shaill include such items as
daily summary reports, inspection data sheets, problem
identification and corrective measures reports, design
accsptance reports, and final documentation. Provisions for

the final storage of all records shall be presented in the
CQA plan.

E. Health and Safety Plan/Emergency Contingency Plan

The Settling Defendants shall prepare a Health and Safety
Plan for activities to be performed at the facility to
implement the Remedial Actions, including a plan to be
implemented in the event of a life-threatening situation or
a release of hazardous substances to the environment.

SCOPE.OPR  (8/31/90 3:39pm)
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EXHIRIT D

Comments on and suggested Changes to
the Draft Consent Decree

page 1 - second paragraph

Wé suggest: "In response to an alleged release of a..."

page 3 - top line

We suggest: "on the subject of addressing an alleged

release”

page 4 - 1st paragraph

The Settling Defendants believe that the remedial action
adopted by the EPA may not be necessary to assure protection of
human health and the environment. This point in conjunction with
actions which the Settling Defendants deem appropriate for the
protection of human health and the environment are addres;cd
fully in the corrsspondencs to which this document is an exhibit
and Exhibits B and C.

page 4 - 2nd paragraph

See immediately preceding comment. The Settling Defendants
agree that any action taken pursuant to this Consent Decree
should be deemed to be in accordance with section 121 of CERCIA,
42 U.S.C. § 9621, and with the National Contingency Plan (NCP).

-
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page 4 -~ 3rd paragraph
As discussed fully in the correspondence to which this
exhibit is attached, the Settling Defendants do not agree to

implement the final remedial action plan currently adopted by EPA
in the existing ROD or SOW.

paragraph 1.
The purpose of the Consent Decree, per the Settling
Defendants' proposal, will be to perform the Work specified in

that proposal. The paragraph should embody this concept.

paragraph 2.

No comment.

paragraph 3.

No conmment.

paragraph 4. (Definitions)

“Cleanup Standards"

The cleanup standards will be those specified pursuant to
the Settling Defendants' offer.

"Oversight Costs”

The Settling Defendants represent only a fraction of the
potentially responsible parties identified by EPA. While the
Settling Defendants agres to reimbursing EPA and the State for

direct oversight costs, EPA should not impose indirect and
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overhead costs on the Settling Defendants. Imposing indirect
costs on the Settling Defandants, as part of a settlement, serves
as a deterrent to settlement. Accordingly, EPA should only
assess direct costs on the Settling Defendants and attempt to

recover indirect costs from non-participating PRPs. We suggest

the following:

"Oversight Costs" means any direct costs not inconsibtcnt
with the National Contingency Plan, actually incurred and
paid by the U.S. EPA and the State of Illinois,. in
monitoring the compliance of the Settling Defendants with
this Consent Decree, including but not limited to contractor
costs, sampling and laboratory costs, and travel, but
excluding indirect costs and any and all interest that

accrues prior to the time that this decree is entered.

"Work"

The offer by the Settling Defendants comments on the ROD and
the Scope of Work and proposes specific undertakings. The
Settling Defendants do not agree to pcrtoin in accordance with
these documents as they presently exist. Accordingly, this

section must be subject to conformance with the Work to which the
parties finally agres.

paragraph S.

subsection (a). No Comment.

subsection (b). See above comnents on "Work™.
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paragraph 6-8.

No comment.

paragraph 9. -

To the extent that tﬂcs. actions are within th; control of
the Settling Defendants, no comment. However, only the present
owners have the ability to perform certain actions. If the
owners are not members of the Settling Defendants, the sittling
Defendants do not have the power to agree to certain actions

specified in this paragraph.

subparagraph (4) (1)

Constructing a fence will besnefit Taracorp's property and
thus should be performed by Taracorp. Accordingly, we suggest
that the second clause be changed to "Owner Settling Defendants

shall construct..."

subparagraph (4) (5)

Obtaining necessary easenments or site access agreements will
require the cooperation of landowners or occupants. The Settling
Defendants cannot guarantee the necessary cooperation.
Accordingly, we suggest starting the subparagraph as follows:

"Subject to the provisions set forth in Section X (Site

Access) and Section XIII Force Majeure, ..."

paragraph 10.

subparagraph (a): No comment.
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subparagraph (b):

This provision provides EPA witq unbridled discretion
to reject contractors which the sgttiing Defendants have
identified. Some standard needs to be established by which
the EPA's action can be measured should EPA fail to approve
the Settling Defendants' selected contractors. Accordingly,
we suggest addition of the following to the end of the

paragraph: . "EPA's approval shall not beas unraasonabiy

withheld."
subparagraphs (c) & (d): No comment.

paragraph 11.
The Scope of Work must be subject to the comments provided
in the accompanying correspondence and the Work to which the

Settling Defendants offer to perform. See above comments on

"Work."

paragraph 1l2.

See above comments on "Work"™.
paragraph 13.

subparagraphs (a), (b) & (c).

See above comments on "Work".
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subparagraph (c).
Approved plans should not be modified absent a showing of a
danger to human health and the environment. Accordingly, wve

suggest adding the following at the end of the subparagraph:

“Approved plans will not be subject to change or
modification by EPA absent a showing of danger to human

health and the environment."

subparagraph (d).

See comments below on paragraph 14 (Approval Procedures)
subparagraph (e) - No comment.

paragraph 14.

subparagraph (a):

EPA appears to reatain absolute authority to alter any work
plan or other document submitted by the Settling Defandants.
Docunents submittsd by the Settling Defaendants will be produced
pursuant to the best professional judgement of their engineers
and contractors. Accordingly, EPA should not retain unbridled
authority to unilaterally alter these documents. Accordingly, ve
suggest that a sentence be added to subparagraph (a) which

states: "EPA's approval shall not be unreasonably withheld.”



subparagraph (b):
This subparagraph needs to be modified in accordance with

subparagraph (a). We suggest:

b. Upon approval of a submission by U.S. EPA, or pursuant
to the final results of Dispute Resoclution, Settling

Defendants shall proceed to implement the work required.

subparagraph (d):
This subparagraph needs to be modified to conform to

subparagraph (a). We suggest the following alteration:

"Settling Defendants may submit any disapproval, gor

syggested modifications £o which the parties cannpot
agres..."

Also, implementation of non-disputed portions of any
disputed submission should be a factor to considered in a
petition for forgiveness of penalties under section 61.

Accordingly, we suggest adding the following sentence:

"However, implementation of non-disputed portions of the
submission shall be considered in any petition for
forgiveness of penalties under paragraph 61 of this Consent

Decree."
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paragraph 15.

See above comments on "Work".

paragraph 16.

These provisions, allowing for modification of the SOW,
should also pernit the deletion of otherwise required work where
it becomes apparent that the work is not necessary to achieve the
Clean-up and Performance Standards. Accordingly, we suggist the

following alteration starting on line 3:

"... to provide for additional work needed to meet Clean-up

and Performance Standards specified above or the deletion of

W W i A4

Also, alter subparagraph (a) by inserting "or permissible”

after "necessary”.

paragraph 18 - 20.

No comment.

paragraph 21.
EPA and State approval of laboratories should not be

unreasonably withheld. Accordingly, we suggest inserting:

“EPA and Stats approval of laboratories shall not be

unreasonably withheld.”
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Also, EPA and the State should be permitted access only at
reasocnable times and with reascnable notice. Accordingly, we
suggest inserting the following at the end of the second to the

last sentence:

"..., at reasonable times and upon reasonable notice."

paragraph 22.

Access to facilities that are not owned by the Settling
Defendants must be predicated on the cooperation of the
owners/occupiers of the land. Accordingly, if the
owners/occupiers of the Facility are not among the Settling

Defendants, this provision will require modification.

paragraph 23.

The Settling Defendants may not be able to identify the
properties to which access will be required within 30 days of the
entering of the consent decree. Furthermore, access may be
obtained for limited purposes, such as sampling, on a preliminary
bagsis. It is not practicable or reascnable to cbtain access for
more intrusive actions, such as remedial measures, until it is
known that such actions are required. Accordingly, we suggest

the following replacement for the second sentence:

"If appropriate access is not obtained despite best efforts,
within 30 days of the date that Settling Defendants become
avare that access will be required, Settling Defendants

shall promptly notify the United States."

-9 - 6C 107006



Also, Settling Defendants agree to reaimburse U.S. for costs
and expenses incurred in obéaininq accessz Any compensation that
the U.S. may be requiredﬂﬁoléay to a property owner would
obviously be included in these costs and expenses. Accordingly,
specific reference to the compensation i; superfluous and

redundant. We suggest deleting the phrase:

"and any compensation that the United States may be required

to pay to the property owner"®

paragraph 24 - 26.

No comment.

paragraph 27.

Settling Defendants may rely on their contractors or
engineers to prepare and submit monthly progress reports.
Accordingly, ve suggest the following modification to the first

line: -

"Settling Defendants or their contractors, engineers or
other representatives shall prepare..."

Also, see above comments on "Work".

paragraph 28.

-

See above comments on "Work®.

GC 107007
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paragraph 29 - 30.

No comment.

paragraph 31.

Where the EPA RPM/0OSC halts work required by this Consent
Decree, this action should not subject the Settling Defendants to
Stipulated Penalties where the stoppage results from a Force
Majeure, as defined pursuant to this Consent Decree.

Accordingly, we suggest inserting the following before the last

sentence:

"Where any halt to work pursuant to this section results
from a Force Majeure, s.ttiing Defendants shall not be

subject to Stipulated Penalties.”

paragraph 32 - 33,

No comment.

~ paragraph 34.

Under certain circumstances, non-attainment of Performance
or Clean-up Standards may result from a Force Majeure. For
example, if the Settling Defendants comply with all elements of a
work plan agreed to by the EPA and the State, and for some
unforeseeable cause, beyond the control of the Settling
Defendants, the Standards ars not achievad, this should be

considered a Force Majeurs for purposes of assessing penalties.
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Accordingly, we suggest deleting, from the last sentence, the

phrase:

"or non-attainment of Performance or Clean-up Standards®

paragraph 35.
Notice cannot be given until Settling Defendants becoms
awvare of the conditions that warrant such notice. Accordingly,

ve suggest the following revision starting on the fifth line as

follows:

"... event, Settling Defendants shall, upon becoming aware
of such circumstances, promptly notify..."

paragraph 36.

No comment.

paragraph 37.
In dispute resolution concerning a "force majeure” Settling
Defendants have the burden of proof. The standard should be by a

preponderance of the evidence. We suggest revising the last

sentence as follows:

"In such a proceeding, Settling Defendants have the burden
of proof, by a preponderance of the evidence, that the

event..." -
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paragraph 38-39.

No comment.

paragraph 40.

subparagraph (a).

In submitting a "Statement of Position", parties should not
be required to submit copies of documents which have been
previously submitted or which are readily available to the
opposing party. Accordingly, parties should be permitted to
include supporting documentation by reference, where appropriate.

We suggest adding the following sentance:

"A Statement of Position may incorporate by reference, and
thereby include, supporting documents previcusly submitted
to the other party or documents which are readily and easily

accessible to the public."

subparagraph (c).

While this provision requires EPA to provide notice prior to
the date that the administrative record is closed, it is not
clear that the parties may submit material to be incorporated up
until that time. We suggest revision to the second sentence as

follows:

"The record shall include the Formal Notice of Dispute, the

Statements of Position, all supporting documentation



submitted by the parties at any time prior to the close of
the record, and any other material..."

paragraph 41-43.

No comment.

paragraph 44.

To the extent that dates for performance are made relative
to prerequisite actions, we have no comment on this provision.
If dates of performance are not relative, delays in EPA approval,
delays during reasonable good faith disputs resolution, etc.,
will result in cascading dslays and penalties. Upon resolution
of a dispute or correction of a a‘ticiancy, penalties should not

continue to accrue once work axpeditiously resunes.

paragraph 45-46.

Jo comment.

. paragraph 47.

No comment.

paragraph 48.

No comment.
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paragraph 49.

subparagraphs (a) & (c).

It is objectionable for EPA and the State to seek past costs
from the Settling Defendants where those defendants represent
only a small porticn of the PRPs identified by EPA. EPA should
pursue non-settling PRPs for reimbursement of past costs.

Accordingly, this subsection should be deleted.

subparagraph (b).

See above comments on "Work". Since Settling Defendants
agree to perform the Work, this paragraph is unnecessary.
Furthermore, U.S. EPA has stated that the study it proposed would
not atffect the remedy. If not, the study would not be a response
cost. If the study is used as part of the remedial actions as

proposed in this offer, it would be a response cost.

paragraph 50.

Settling Defendants will not reimburse the United States or
the State for costs that are inconsistent with the National
Contingency Plan. Response costs other than Oversight Costs
should be imposed upon non-settling PRPs. If the Settling
Defendants are required to pay any other response costs,
incentive to settle is greatly reduced. Accordingly, we suggest
the following substitute paragraph:

"Settling Defendants shall pay Oversight Costs which are

consistent with the National Contingency Plan, costs of
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access pursuant to Section X hereof, and all costs incurred
in enforcing this decree, as incurred and paid by the United

States and the State."

paragraph S1.
The first sentence makes no sense and should be daleted.
Furthgrnorn, the United States and the State should submit

documentation to suﬁﬁb}t claims made. We suggest the following

substitute paragraph:

"The United States and the State shall, as practicable,
periodically submit claims for costs pursuant to the
preceding paragraph. All submissions shall include
supporting documentation, including but not limited to
invoices, bills and statements. Payments shall be made
within 30 days of the submission of the above claims, unless
such claims are disputed. If claims are disputed, the party

may initiate dispute resolution."”

paragraph 52.

No comment.

paragraph 53.

Regarding compliance with the SOW, see above comments on
"Work". Imposition of penalties for failure to complete any
requirement of the Decree is overly broad, particularly

considering the lowest level of stipulated penalty. Imposition
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of Stipulated Penalties for insignificant, technical, or de
pinimig violations of the Decree do not serve the purposes of the
EPA or the public. Some of the essential purposes of Stipulated
Penalties are to avoid unnecessary and time consuming disputes,
including delays inherent with judicial action and collection of
statutory penalties. If Stipulated Penalties are
indiscriminately applied, their value will be lost. Accordingly,
Stipulated Penalties should apply to specific tasks, similar to
those presently enumerated (however, the enumerated tasks must be
modified to conform to the rest of the Settling Defendants'
offer). We suggest the following, with appropriate redratting
upon development of further information concerning the SOW

pursuant to the underlying agreement:

"Settling Defendants shall be liable for stipulated
penalties, in accordance with the following, for each day
the Settling Defendants fail to completf a designated
deliverable or task in a timely manner or fail to produce a
designated deliverable of acceptable quality, except as
specified in paragraph 55 of this Decree.... (redraft of
subparagraphs 1-11 with specific enumerated milestones and

appropriates penalty amounts ($500, $1,000, $1,500)].

paragraph 54.
Stipulated penaltiaes should not be unlimited. The unlimited
potential for penalties does nothing to serve the ostensible

purpcse of stipulated penalties, i.e. to provide for an efficient
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and easy administrative mechanism to assess penalties sufficient
to assurs timely compliance. If the proceéss of performance under
the Decree breaks down completely, stipulated penalties cease to
serve their purpcose and the undcrl?ing fundamental problem with
implementing the Decree should be addressed using other
mechanisms, such as injunctive relief and statutory penalties.
Accordingly some cap should be place on EPA's ability to assess
stipulated penalties.

Also, EPA should choose whether to pursue stipulated
penalties or statutory penalties. If EPA assesses and accepts
payment of stipulated penalties EPA should be precluded from also
seeking statutory penalties for the same violation as permitted
by paragraph 64 of this Decree.

We suggest the following additions:

"In no event shall the total of all stipulated penalties
assessed under this Decree, including interest and other
fees, exceed S$1 Million. If EPA assesses and accepts
payment of stipulated penalties for an alleged violation of
this Decree, EPA shall not seek any other remedy concerning

the same violation."

paragraph 55.

Stipulated penalties should not be unreasonably imposed for
periods during revision of subnitteq_docuncnts. Creation of
appropriate documents required for satisfactory completion of the

Work required by this Decree is a naturally iterative process.
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It is inevitable that EPA will have some comments, requiring some
form of modification, on documents submitted pursuant to this
decree. Furthermore, while a document ma; be originally
submitted in a timely manner, EPA may not provide comments until
a later date. Should the parties aérec to appropriate revisions
pursuant to comments, it would be unfair to permit EPA to impose
stipulated penalties for the period that the EPA reviewed the
document. A reasonable connection should be made between EPA's

notification of deficiency and the accrual of stipulated

penalties. Accordingly, we suggest the following addition:

"However, for violations not based on timeliness, stipulated
penalties shall not begin to accrue until after the Settling
Defendants have had the opportunity to revise the submission
in accordance with EPA's written comments. If any revised
subnission fails to respond to EPA's comments and EPA deens
such failure to be a violation, then EPA will provide the
Settling Defendants with written notice of such violation.
In such case, the stipulated penalties shall accrue from the
later of (a) the due date of the revision, or (b) ten days

preceding the Settling Defendants' receipt of such notice.

paragraph SS§.

No comment.
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paragraph 57.

Sattling defendants must also be prdbided the right to
dispute the right of the United States to penalties, as well as
to the stated amount of such penalties. Accordingly, ve suggest

the following revision of the first sentenca:

“Settling Defendants may dispute the Untied States' right to
penalties or the stated amount of penalties...”

paragraph 58.

No comment.

paragraph S59.

No comment.

paragraph 60.

No comment.

paragraph 61.

This paragraph is good. However, a petition for forgiveness
should also be allowed where stipulated penalties are based upon
a failure to achieve a milestone in a tigely manner and the
Settling Defendants correct that failure and also subsequently
return to the original time frame. Also, continuation and
performance of other undisputed tasks should be considered in
determining whether forgiveness is appropriate. Accordingly, ve

suggest addition of subparagraphs 61(4) and (S5) as follows:
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"..., (4) where stipulated penalties are based upon a
failure to achieve a milestone in a timely manner and the
Settling Defendants correct that failure and also
subsequently return to the original time frame, and (5) when

the Settling Defendants have continued to perform undisputed

tasks in a timely manner.”

paragraphs 62 - 63.

No comment.

paragraph 64.

As noted above in counant'to paragraph 54, EPA should choose
their remedy. Double penalties should not be permitted, i.e.
both stipulated and statutory penalties. Accordingly we suggest

the following revision to the last sentence:

"Except as provided in paragraph 54, payment of stipulated

penalties..."

paragraph 66.

A Natural resources damages should be a Covered Matter.
Exclusion of natural resources damages from the Covered Matters
deters willingness to settle as this may represent a large and
unknown amount. Furthermore, EPA may pursue non-settling
defendants for recovery of natural resources damages, thereby

creating an incentive for parties to join the Group of Settling
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Defendants. Accordingly, we suggest the deletion of subparagraph

66(b).

paragraph 67.

This provisions is overly broad and could, arguably, permit
EPA to require further action based upon any information received
subsecquent to entry of this Decree, regardless of the quality or
nature of that information. Accordingly, EPA should hav§ the
burden of proof if EPA requires further action based upon "new

information®. Accordingly, we suggest the following addition:

"If EPA or the State requires new action or additional
response work subsequent to the entry of this decree or
certification of completion, based upon receipt of
additional information, EPA shall have the burden of proof
and production in establishing that such additional response

work or new action is required.

paragraph 68.

No comment.

paragraph 69.

See above conmments under "Work®™.

paragraph 70.
There is no reason for the Setfling Defendants to release
and waive all rights to or against the State or the United
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States. For example, the Settling Defendants should preserve
their rights in the event that EPA or the State causes harm or
damage due to negligence or some other actionable event. We

suggest that this provision be deleted or appropriately modified.

paragraph 71.
The Settling Defendants also should have their rights

preserved. Accordingiffdﬁhc list sentence should be modified as

follows:

"The United States, the State, and the Settling Defendants

expressly reserve the right...”

paragraph 72.

Settling Defsndants that are expending their own money,
resourcas and personnel should not~bn required to totally
indemnify the United States and the State. The indemnification
should be limited to acts or omission that are negligent or
wrongful. Also, if EPA or the State directs those actions, the
indenniticatioﬁ is not appropriate. Accordingly, the fourth line
should be modified as follows:

"arising from the negligent acts or omissions..."”

and, at the end of the first sentence, add:



"except to the extent that an act or omission was directed

by EPA or the State over the ocbjection of the Settling

Defendants."

paragraph 73.

No comment.

paragraph 74.

No comment.

paragraph 75.

No comment.
paragraph 76.
The amount of financial

$8 million.

paragraph 77-84.

No comment.

paragraph 8S. -

security should be reduced to

See above comments on "Work". Assuming that Certification

of Completion applies to the Work to which this Decree applies,

certification as to the truth and accuracy of the Notification of

Completion should not be required. EPA will oversee the entire

project and will review the monthly progress reports. EPA should

be awvare as to the completion of the Work, regardless of the
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Notification of Completion. Furthermore, some documents and
actions may have been subject to modifications by EPA which, in
the opinion of the Settling Defendants' Engineers and Contractors
make them not entirely "true and accurate®. Also, the scope of
the data that must be “certified" is unclear. Accordingly,
certification should not be required. Therefore we suggest

deletion of the last sentence of subparagraph (a).

paragraph 86

Insert "alleged” on the third line after "parties that
th....n

GC 107022
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1.0 SUMMARY AND CONCLUSIONS

1.1 Basis for EPA's Determination of a S00 opm Soil Remediation Level for
Granite City ‘

The ideal basis for judging the need to cremediate Pb from soil is current
blood Pb and environmental Pb data for children at Granite City. These data
would allow for the determination of vhether soil has had an adverse impact on
health and to what extent s0il Pb reductions will remove any impact. However.
only a 1982 blood Ph.sumf at this site is available. While this study is
important in do@tra:im that blood Pb levels at Granite City are not
expected to be elevated. this study is not sufficient to form the basis for a
soil remediation decision. In lieu of direct evidance, EPA has depended upon
the Lead Uptake/Biokinetic Model. This model is intended to predict blooed Pb
levels that could be expected based upon an analysis of the factors governing
Pb exposure and absorption from air, water, diet. soil and household dust.
The safety criteria for blood Pdb levels, as determined by EPA for Granite
City. is that no more than S% of the children should have a blood Pb level
greater than 1S ug/dl.

EPA ran the Uptake/Biokinetic Model at a soil Pb and a house dust Pb level
of 1,000 ppm. to determine if a 1.000 ppm clean-up level would present an
unacceptable risk. This analysis yielded a mesan blood Pb level of 11.86
ug/dl, with 34% of the children predicted to have levels greater than the 15
Hg/dl cutoff. This analysis thus predicted that at 1,000 ppm. a high
percentage of children would have blood Pb levels might be expectsd to be in
the unacceptable range. EPA then evaluated the utility of soil remediation by
using S00 ppm for soil and houss dust Pb instead of 1,000 ppm. With thess
inputs, the model predicted a mean blgod Pb level of 8.37 ugs/dl, with 8.4
percent of the population above 15 ug/dl. EPA concluded that the reduction of

soil Pb to 500 ppm would produce substantial improvements in Granite City
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blood Pb levels, and that at 500 ppm. the percentage of the population above
15 ug/dl would be close to the target (5%). This percentage above 15 pg/dl
(8.4%), was judged to be acceptable because the ;xpccttd futures reductions in
dietary, water and ambient Pb should bring Granite City blood Fb levels to
within the acceptable range. Thus, EPA used the Uptake/Biokinetic Modesl as
justification for and evidence that 1.000 ppm Pb in Granite City soils is

unacceptable, and that remediation to SOC ppm is protective of public health.

1.2 Flaws in EPA's Use of the Uptake/Biokinstic Model Which Caused Unrealistic
Predictions of Granite City Blood Pb Levels

1.2.1 Flaws Which Inflated Predictions of Blood Pb at 1.000 ppm Pb in Soil

The major flaws in EPA's use of the Model wers that dietary Pb ingestion
was greatly overestimated. and that Pb absorption from soil and house dust was
also overestimated. The improper application of these parameters led to a
grossly inflated prediction of blood Pb levels at Granite City.

Distary Pb levels have decresased dramatically over the past 8 years due to
the removal of Pb from gasoline and from solder used for food cans. This
decline in dietary Pb exposure is associated with decline in the national
average blood Fb levels over this period.

In a 1989 document describing its use of the Model (EPA. OAQPS. 1989), EPA
recognized that the currsat distary Pb intake is approximately 3 fold below
that from 1982. In addition, EPA decided to use these up-to-date distary Pb
values in subsequent runs of the Model (EPA, OAQPS. 1989: Cohen. 1390).
However., in their application of tha Model to Granits City (EPA., 1990), EPFA
utilized 1982 distary Pb levels. This inappropriate use of the Modsl led to a
32% inflation in the prediction of Granite City blood Fb levels.

In their model predictions for —Granitn City, EPA assumed that Fd

absorption from soil and house dust would be 30%. This means that 30% of the
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Pb ingested with soil/dust would be absorbed from the gut and become
incorporated into the blood. However. the relationship between soil Pb level
and the absorbability of Pb from soil is not straightforward. As soil Pb
levels increase. the efficiency of the gut to absorb Pb decreases. leading to
a lower percent Pb absorption at high soil Pb levels (EPA, 1986). While EPA
has recognized that Pb absorption decreases as s0il Pb levels rise (EPA,
CAQPS. 1989: Cohen, 1990), the Agency has not systematically analyzed this
relationship. nor have they incorporated a more rsalistic soii absorption
value into runs of the Model for Granite City.

TRC has made this analysis and has adjusted the soil Pb and houss dust Pb
absorption parameters used in the Model to reflect actual blood Pb, soil Pb
and house dust Pb data. TRC then incorporated these parameters into Model
runs for Granite City. As described below, the predictions of Granite City
bloed Pb levels stemming from this "best fit" version of the Model are 45%

below the highly inflated prediction obtained by EPA.

1.2.2 Flaws Which Inflated Predictions of the Benefits of Soil Remediation

In failing to account for the difference in Pb absorption at 500 vs. 1.000
ppm Pb in seil/dust, EPA oversstimated the benefit of soil remediation. In
actuality, the decreass in Pb exposure produced by soil remediation will be
partially offset Dby the increased efficiency in Pb absorption at lower
soil/dust Pd levels (as described above). Thus, soil remediation becomes a
matter of diminishing returns as soil levels are reduced to levels below 1.000
ppm. EPA did not recognize this in their model prediction for the benefit
which might be derived from soil remediation. This factor alone decreases the
Agency's prediction of remediation benefit from 29X benefit to 18% benefit.

The remediation benefit also has to be adjusted to reflect the fact that
remediation of soil Pb will not produce a similar decline in house dust Pb,
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Soil remediation will not impact indoor sources of house dust Pb (e.g., lead
paint), and so remediation of soil Pb can only ,yield limited declines in dust
Fb levels. Because of indoor Pb sources, house dust Pb lavels are
consistently greater than soil Pb levels: this is especially so at low soil Pb
levels. An analysis of 12 current and former smelter sites indicates that at
s0oil Pb levels of 500 ppm, the most likely house dust Pb level is 784 ppm.
Since the majority of soil/dust ingestion occurs indoors. ths small decline in
house dust Pb substantially diminishes the impact of soil Pb .romodiation.
Therefore, EPA's assumption that declines in house dust Pb levels will
parallel declines in soil Pb levels is overly optimistic., and inflates EPA's

prediction of the benefit which might be achievable from soil remediation.

1.3 TRC's Approach to Using the Uptake/Biokinetic Model for the Prediction of
Blood Pb Levels at Granite City

1.3.1 Corrsction of the Dietary Pb Ingestion Input to the Model

Dietary Pb has declined in recent years to levels well below those levels
used by EPA in the model runs of Granite City, and are expected to decline
further in ths near ¢futurs. Therefors., TRC has updated the model by
incorporating the most recent estimation of dietary Pb levels for 0-6 year old
children (EPA, 1989: Cohen., 1990). This correction decreases the prediction
for Granits City blood Pb levels at 1000 ppm Pb in soil from 11.86 ug/dl with
34% of the children above 15 pg/dl (EPA's prediction), to 8.96 ugs/dl with 12%
of the children above 13 ug/dl. It is noteworthy that in the Record of
Decision (ROD) for Granite City (EPA, 1990), EPA judged that a mean blood Pb
level of 8.37 pg/dl would be acceptable for Granite City. Thus. by correcting
the model to account for current dietary Pb intake, the prediction for blood

Pb becomes similar to that which was acceptable in the ROD.
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1.3.2 Adjustment of Soil Pb Absorption
EPA has recognized that the soil Pb absorption parameter needs to be

adjusted to obtain a better fit of the model to actual blood Pb data.
Further, the agency has suggestsd that when soil Pb levels are elevatsd. such
as the case around smelters, the appropriate socil Pb absorption factor is 20%.
rather than the default value of 30%. This is an important adjustment to the
model which substantially impacts the relationship between so0il Pb and blood
Pb. However, EPA has not. as yet. quantified the decline in soil Pd
absorption as soil Pb levels rise. nor did the agency attempt to correct the
model in this regard as it predicted blood Pb levels at Granite City.

To remedy this situation, TRC has utilized an extensive data set from a
former smelter and mining site. Midvale. Utah. to study the relationship
between Pb absorption and soil Pb levels. This data set is complete enough
with respect to blood Pb and environmental Pb sources., to enable calculation
of the absorption of Pb from soil for 109 children. This analysis
dsmonstrated that the overall population mean Pb absorption from soil (32%)
was similar to the EPA default value (30%). However. soil Pb absorption was
well below this default value at 1000 ppm (16-21%) and close to this at value
at S00 ppm (27%). This analysis was supported by examining four additional
smelter sites. at which the best fit of the model to the Dblood Pb data was
achieved if 18% soil Pb absorption was used in place of the default valua.
These analyses confirmed EPA's suggestion that a soil Pb absorption factor of
20% needs to be applied to cases whare s30il Pd levels are elevated. In runs
of the model to predict Granite City blood PbD levels, TRC has used a soil Pb

absorption factor of 19%.

1.3.3 Predictions of Granite City Blood Pb Levels from Runs of the Model
Using Corrected Model Parameters
Adjustment of the model to correct the distary Pb ingestion and soil Pb

absorption inputs decreases the predicted mean Granite City bloed Pb level by
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83%. compared to EPA's prediction which was based upon out-of-date and
realistic default values. This corrected analysis indicates that the mean
blood Fb level is expscted to be 6.47 pg/dl, with only 1.7% of the children
expected to have levels greater than 15 ug/dl. This prediction is well within
EPA's safety criteria for blood Pb (5% of the population with blood Pb levels
215 ugsdl)., and suggests that remediation of Granite City soils to 1000 ppm

should be protective of public health.

1.3.4 Use of the Corrected Model to Predict the Benefits Possible from
Soil Remediation to 500 ppm

Predictions of Granite City Blocod Pb Lavels at 1000 ppm indicate that
there is a high probability that 1000 ppm Pb in soil does not constitute a
substantial adversa effect on childhood blood Pb levels. This indicates that
it should be unnocnnryAto consider remediation to 500 ppm. However, since
this is still at issus, TRC used the corrected model to predict the benefit
which might occur by remediation to 500 ppm.

Using the simplistic assumption that remediation of soil Pb levels from
1000 to 500 ppm will result in a similar decline in house dust Pb, the
corrected model predicted that blood Pb levels would decline by 19%. This
decline is less than EPA's prediction for soil remediation benefit (30%)
because the TRC analysis incorporates the increase in Fb absorption with
decreases in Pb soil level. Thus, the dacline in Pb exposure caused by
remediation of soil would be partially offset by the increased efficiency in
Pb absorption from soil at 500 ppm.

However, even this estimation of remediation benefit is overly optimistic,
since soil remediation will not impact indoor sources of Pb (e.g.. lead
paint). At 500 ppm Pb in soil., the most likely house dust Pb level is not 500

ppm. but instead 784 ppm. This consideration greatly decreases the expected
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benefit from soil remediation. so that only a 7% benefit is likely. Thus,
remediation of soil Pb to S00 ppm is expected to have only miner additior;l
benefit over that which would be achicvod.by remediation to 1000 ppm.
Additionally, since blood Pb levels at 1000 ppm are expected to be well within
the safsty criteria established by EPA in the ROD. so0il remediation below 1000
ppm would not appear to be necessary.

e e e

1.4 The 1982 Granite City Blood Pb Survey in Comparison to Blood Pb
Predictions Using the Corrected Model

The model has been re-calibrated to reflect the best available data. and

confidence in its results is obtained from comparisons with bloed Fb data from
other smelter sitss. However. it is best to avoid relying solely upon modeled
predictions to make judgments concerning Pb soil remediation. Unfortunately.
no current blood Pb study is availiblo at Granite City., and this needs to be
remediated before any remediation decision is mads. However, the previous
blood Pb survey at Granite City is only site-specific data available.
Although these are shortcomings with this study (e.g.., small sample size,
inappropriate sampling period)., the results are an important indicator of what
type of results can be expected from a current survey at this site.

The 1982 survey reasults indicate that the Granite City blood samples
analyzed contained Pb at concentrations that were typical of urban arceas.
This suggests that the soil Pb levels at Granite City did not have a major
adverse impact on blood Pb. This result supports the predictions of the
corrected model. in that both the model predictions and the actual blood Pb
survey results indicate that soil Pdb is likely not a major contributor to
blood Pb at Granite City. The small effect that soil Pb appears to have on
blood Pb at Granite City is consistcn: with results from other sitss where
ambient Pb levels are low, but soil Pb levels are high (Lead Criteria
Documant. EPA, 1986).
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In total, evidence from the Granite City blood Pb survey, from other sites
where soils ars contaminated with Pb, and fromlruns of the correctad model
indicate that thers does not appear to be an immediate hazard due to Pb in
soil at 1000 ppm or below. Further. the results of a future blood Pb survey
will likely reveal that Granite City blood Pb levels are not substantially
different from that which is typical in urban areas, and that scil FPb levels
of 1000 ppm are associated with blood Pb levels that are within EPA's safety
critaria. These considerations indicats that it is prudent to await the
results of a new Granite City blood Pd survey before the soil remediation

level is finally set.
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2.0 APPROACH USED BY THE EPA TO DECIDE SOIL REMEDIATION ACTICON LEVELS AT
GRANITE CITY

2.1 Information Needed to Determine the Appropriate Soil Remediation Lavel

In order to set an action level for soil remediation. numerous factors
must be considered. For Pb, these include the relationship betwesn blood Pb
levels and adverse health effects, pathways of Pb exposure., and the factors
that govern the contribution of soil Fb to blood Pb. In addition, the
population at greatest risk must be identified so that the rsmediation level
is .pmtoctivo of this population. Thess factors are described in the

following sections.

2.1.1 Relationship Between Blood Pb Levels and Adverse Health Effects

Blood lead levels as low as 10-15 ug/dl can be associated with a range of
subtle effects including changes in red blood cell metabolism. central nervous
system changes (altered eslectroencephalogram), and neurocognitive effects.

Additionally, reproductive effects such as low birth weight and premature
birth have been associated with maternal blood Pb in this range. At higher
blood Pb levels, there is a gradation of effects. At 40 ug/dl, clinical signs
of Pb toxicity can occur., which include reduced ability of the blood to carry
and deliver oxygen., and nerve dysfunction. At 80 ug/dl and above. renal
injury and brain damage are possible.

Based upon this spectrum of effects, the EPA and Center for Disease
Control (CDC) have set the blood level which is protective of children and
public health at 10-15 ugsdl (EPA, 1990). The goal is that no more than 5% of
the population would experience blood Pb levels greater than 1S ug/dl (EPA,

1990).



2.1.2 Lead sure Pathways

To determine the importance of scil Pb to blood Pb. the contributions from
all relevant exposure pathways must be considcfud. For example, 1f non-soil
Pb exposures are large relative to the soil Pb exposure. the remediation of
soil Pb may have little impact on the total Pb exposurs. The sources of Pb
exposure that must be considered along with soil are airborne. dietary, water.
and indoor (house dust) Pb. The major indoor Pb source is from Pb paint.
which under certain circumstancss (older homes, peeling paint) can far
outweigh any other exposure source (Chisolm. 1985). The most important
exposure sources are diet, indoor dust and soil, with approximately 25 to 35%
of the total exposure coming from soil. These values come from incorporation
of the factors governing Pb exposure sources into the Uptake/Biokinetic Model.

as described in Section 2.2.

2.1.3 Population At Risk

The population at gresatest risk, and thus, the population for which the
Uptake/Biokinetic Model is structured, is young children (0-6 years old).
Young children may be more susceptible to the toxic effects of Fb because
their nervous system is still developing., and because they may absorb Pb more
efficiently than adults (Farfel, 1985). Furthermore. they have the greatast
potential exposure to environmental sources of Pb (i.s., dust, soil Pb) due to
greater hand to mouth activity. These factors dictate that any soil Pb level
be evaluated with respect to its potential impact on blood Pb levels in
children. All of the projections presentsd in this report are for ths 0-6

year old age group.
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2.1.4 Relationship Between Soil Pb and Blood Pb

If increases in blood Pb are dramatic due to soil Pb increases. then it is
clear that remediation of Ph-containing soil; would have great benefit.
Convarsely. if there is only a weak relationship between 30il and blood FDb.
then soil remediation would have only minimal impact. This relationship must
be determined to judge the efficisncy of soil remediation. The ideal way to
assess the soil Pb/blood Pb relationship is to survey blood Pd in areas where
soil Pb is low and alsoc where it is high, while accounting for other variablaes
that might affsct blood Pb.

Since the soil Pb/blood Pb rslationship may be site-specific, the blood
and soil data should be generated from the area upon which a decision needs to
be made (i.e.. Granite City). Unfortunately, the previous soil and blood
analyses that were done at Granite City are not complete enough to allow this
relationship to be evaluated. Specifically, the soil sampling done at Granite
City as part of the RI/FS (O'Brien and Gere, 1988) and by the Illinois EPA
(1983) focused on the area within one-half mile of the former smelter sitae.
In contrast. the blood Pb data (Illinois Department of Health, 1983) is from
the population living within a 2 mile radius of the smelter. Therefors,
conclusions about ths s0il Pb to blood Pb relationship at Granite City should
not be based upon these previous studies. Nots. however, that ths blooed Pb
results indicate that it is likely that an imminent hazard does not currently
exist at Granite City. Further, the study's conclusions would favor a less
restrictive remediation standard (Section 4.0).

Another approach is to study the blood Pb/soil Pb relationship at sites
that are similar to Granite City, and then to apply these results to Granite
City. TRC has done this for a site (Hidgplc. Utah) for which extensive effort

was made to account for all othsr variables that might affect blood P
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(Bornschein. 1990). This analysis is presented in Section 3.2. Additionally,
other smelter sites have been considered in determination of the most
appropriate soil Pb/blood Pb relationship to be t:tsed in judging Granite City.
Finally, a very useful method is to develop a mathematical model that
predicts the blood Pb concentration at particular soil Pb levels. This model
has been termed the Integrated Lead Uptake/Biokinetic Model. It incorporatas
the major sources of Pb exposure ([diet., water., air, soil, house dust
(including indoor sources such as Pb paint)] to calculate a population mean
blood Pb level. Also, it predicts the population blood Pb distribution seo
that the percentage of individuals having blood Pb levels above a particular
cutoff (e.g.. 15 ug/dl) can be detsrmined. It relies upon known or estimated
values for the parameters which describe the different exposure routes.
However, in certain cases. the parameter values are not clearly defined. which
can introduce large uncertainties and errors into the predictions about blood
Pb. Therefors, it is essential that the model be validated against actual
field data. EPA has conducted a validation exercise with this model (EPA,
OAQPS. 1989) which pointed out that adjustments are necessary in the percent
Pb abserption from soil. However, the EPA has not refined this analysis., nor
have they used tha information from the validation exercise in applying the
model to Granite City. 1In a previous validation exercise by TRC, it was found
that a better fit of the model to actual blood Pb data could be achieved by
adjusting the parameters that describe soil Pd exposure (Hoffnagle, 1987 -
Appendix 3). In the current analysis we have conducted another validation
exercise, using a relatively complete data set from a former smeltar and
milling site (Midvale, Utah) (Bornschein, 1990). Again, wa found that by
adjustment of the soil Pb parametars. 2 better f£it to the actual blood Pb data

was achieved. The conclusions drawn from this validation were confirmed by
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comparison to & other smeiter sitss. We next drew upon these previous and
current validation experiences to fine tune the model and apply it to the
Granite City site. Thus, the current amlysis. utilizes a version of the
Uptake/Biokinetic Model that is much better able to predict the rolationsﬁip
between soil Pb and blood Pb, than is that used by EPA for Granits City.

These diffsrences are élabout-d upon in Section 3.

2.2 Uptake/Biokinetic Model: Parameters That Determine the Importance of
Diffsrent Pb Sources .

2.2.1 Distary Pb

The amount of Fb ingested in the dist on a daily basis is based upon Pb
levels in food and dietary patterns in children of different ages. Distary Pb
ingestion has decreased 3-fold in the past 8-10 years (Table 1l). due larqily
to the phase-out of leaded gasoline and the removal of lead solder from food
cans (EPA, OAQPS., 1989). Pb absorption from the dist is considered to be
fairly efficient, but decreases with age (Table 2). The average for 0-6 year

old.children is 39%.

2.2.2 Pb in Drinking Water

The modal utilizes the average Pb level in drinking water in the United
States (8.88 ug/dl). This value is highly variable on an individual basis due
to ths presence of lead pipes in some homes, but not in others. The national
average level is used unless more specific information is available for the
site being modeled. The amount of Pb entering the bloodstream depends upon
the volume of water ingested (average valus for 0-6 year old children is 0.43

liters/day), and upon the percent absorption of Pb from drinking water (50%).
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2.2.3 Airborne Pb

The model incorporates information on average ambient Pb lavels, the
parcent absorption of Pb once inhaled (50%) and the respiration rate of
children (4.6 liters/day for 0-6 years old) (Table 2). Ambient Fb makes only
a4 minor direct contribution to blood Pb. but its major effect is indirect by

increasing so0il and house dust Pb.

2.2.4 Household Dust Pb

The uptake of Pb from household dust depends upon the amount of dust
ingested per day. Total dirt (soil plus dust) ingestion in children is highly
uncertain. Original estimates were 100 to 200 mg/day (EPA, OAQPS. 1989), but
more racent evidance suggests that it could be as low as 30-40 mg/day
(Calabrese, 1989). The greater the amount of dirt ingestion, the higher the
prediction for blood Pb becomes. if all other variables in the model ars hald
constant. Clearly, modification of this parameter could improve the fit of
the model to actual blood Pb levels. However, our validation effort (Section
3.2) and the one conducted by EPA (EPA, OAQPS., 1989) both demonstrated that
reduced soil Pb absorption appears to occur at high soil Pb concentrations,
whereas dirt ingestion should not be different. Further, there is independent
literature support for this concspt (see beslow). Therefore., in our runs of
the model for validation purposes and for pradicting blood Fb levels for
Granite City, we have used EPA's default value for soil ingestion (25 mg/day
for <1 year old children. 100mg/day for 1-6 year old childrean). and instead
varied the percent of Pb absorption from soil and dust to achieve the best fit
of the model to actual blood Pb data.

The percent absorption of Pb from dirt (soil plus house dust) may be

substantial (30%) at low Pb levels. but declines at higher Pb levels (EPA,
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ECAQ. 1986). This is based upon the non-linear rslationship between blood Pb
and Pb intake across a range of intake levels: as the Pb intake increases.
the relative changs in blood Pb lavels declines iEPA. OAQPS., 1989). This may
be explained by increased removal of Pb from the blood or saturation of Pb
transport pathways in the gut under conditions of high Pb ingestion.
Additionally, Pb absorption from soil can be diminished by the presence of
othar metals such as zine, which are also resleased from smelters and have a
similar geographical distribution as does Pd (Bornschein. 1990). Saturation
of Pb absorption may thus occur not only because of the limited ability of the
gut to absord Pb, but also because of zinc's intarference with Pb absorptive
mechanisms in the gut (EPA, ECAO, 1986). Pb absorption values from dust and
soil have been derived from runs of the Uptake/Bickinetic Model for the
Midvale data set and confirmed by coniidontion of the data from 4 other
smelters. This analysis is presented in Section 3.2.2.

Another factor affecting the importance of household dust Pb in
contributing to blocd Pb is the ratio of dust to soil ingestion. This ratio
is determined by the amount of time children spent outdoors compared to
indoors, during which they might be ingesting dirt. As Table 2 shows, on
average, very young children spend much less time outdoors than do older
children. These values have been adjusted for climactic factors which limit
outdoor play time. The averags time spent outdoors used in our runs of the
model is 2.67 hours per day for 0-6 year old children.

Thersfors. the percentage of the 100 mg dirt ingestion that occuri

outdoors which can be directly attributable to soil is:

2.67 hours outdoors

- - — = 22.3% §22.3 mg/day)
12 hour period of ingestion
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Similarly, the percentage of dirt ingestion that can be attributed to

housshold dust is 77.7% (77.7 mg/day).

2.2.5 Pb_in Seil

The discussion of Pb intake from housshold dust applies to Pb intake from
soil. Howsver, an additional component of soil Pb ingestion is that which
occurs indoors due to entrainment of soil into homes. This factor is small if
indoor sources of Pb are substantial (e.g., lead paint), which is likely in
many cases since house dust Pb levels are consistently higher than soil Pb

levels (Section 2.3.4, Table 3a and 3b).

2.3 EPA Approach and Use of the Uptake/Biokinstic Model for Predicting Granite
City Blood Pb Levels

2.3.1 EPA's Goal in Using the Model at Granite City

EPA needed to determine whether a s0il Pb level of 1000 ppm would produce
an unacceptably high blood Pb level. Further, the Agency needad to detsrmine
whether remediation of soil to 3500 ppm would result in substantial resduction
in blood Pb so as to sufficiently diminish risks for children. EPA utilized
ths predictions from the Uptake/Biokinetic model as their major rationale for

settling upon a 3500 ppm s0il remsdiation level.

2.3.2 EPA's Predictions of Granite City Blood Pb Levels

The model output obtained by EPA is summarized in Table 4, Runs 1 and 2.
TRC ran the model using the values provided by EPA in their Record of Decision
(RoD) for Granite City (Appendix B, 1990), and obtained the same output that
they did (Runs 1 and 2). At Pb levels of 1000 ppm in soil and house dust,
EPA's inputs to the model yielded unacceptably high blood Pb levels: a

predictsd population mean of 11.86 ug/dl with 34X of the children having blood



FPb levels greater than 15 pgs/dl. Thus. the goal that no more than 5% of the
population would have a blcod Fb greater than 15 ug/dl was far from realized
by this prediction.

EPA then modeled the potential benefit arising from reduction of soil Fb
to 500 ppm (Run 1). The model pfodiction at 500 ppm was below that at 1000
ppm (population mean = 8.37 ug/dl)., but still 8.4% of the children were above
1S ug/dl. EPA concluded that these blood lavels would be acceptable because
future reductions  in environmental Pb rsleases and exposuras inuld further
reduce childhood blood Pb. Thus, EPA concluded that soil remediation to %500
ppm is necessary and sufficient to be protective of public health in Granite

City.

2.3.3 Key EPA Assumptions Which Led to the Inflation of Blood Pb
Predictions

2.3.3.1 Dietary Pb Ingestion
EPA assumed that residents in Granite City in 1990 would be inqisting Pb

in their diet at 1982 levels. Since dietary Pb for the period 1390-1996 has
been calculated by EPA, Office of Air Quality Planning and Standards (1989),
to be only one-third the 1982 level, EPA‘'s use of ths older Pb distary
ingestion data is completely inappropriate. By employing the 1982 data, EPA’s
prediction of Granite City blood Pb is inflated by 25%. This can be so‘n in
Table 4, Run 3, wherein TRC ran the model using all of the values EPA chose

for Granite City, except that the dietary data were updated.

2.3.3.2 Pb Absorption from the Diet

The value for Pb absorption from dietary sources used by EPA is 50X%.
However, this is the value for very young children ({2 years old): dietary Pd
absorption decreases beyond this age, with adults being able to absord only
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7-18% of Pb in the diet (EPA. OAQPS. 1989). Since EPA wvas attempting to
predict blood Pb levels for 0-6 year old children, it was inappropriate to use
the distary Pb absorption level that would be experienced by only ths very
young. Thus. 39X Pb absorption from the diet should have been used instead of
S0X (Table 2). Use of the higher Pb absorption value in the model inflated

EPA's prediction of Granite City blood Pb levels by 7X.

2.3.3.3 Pb Absorption from Soil and House Dust
EPA assumed that Pb absorption from soil/dust would be 30X at both 500 and

1000 ppm Pb. However, as discussed in Section 2.2.4, EPA recognizes that this
value is probably too high at elevated socil Pb lavels. EPA has not made a
detailed analysis of the relationship between soil Pb and Pb absorbability in
the gut. nor have they incorporated lower absorption values in the model. Our
analysis in the Midvale data (Section 3.2) demonstrates that FPb absorption
from soil/dust is likely to be 19% at 1000 ppm, and 27% at S00 ppm. EPA’'s use
of 30% Pb absorption from soil/dust at 1000 ppm Pb in soil inflates their
pradiction of blood Pb by 31%.

The net result of EPA's inappropriats use of the model is that childhood
blood Pb lavels at Granite City were inflated by a total of 52%. Further
support for this conclusion is presented in Socéicn 3, where TRC's use of the

model is described.

2.3.4 Key EPA Assumptions that Led to the Inflation of the Benefit Derived
from Remediating Soil Pb to 500 ppm

2.3.4.1 Soil Pb Absorptien

As discussed above. Pb absorption from soil is dependent upon the Pb level

in soil., As soil Pb levels decrease, the percent Pb absorption increases.
Thus., when dropping soil Pb from 1000 ppm (19% Pb absorption) to S00 ppm (27%
Pb absorption), the reduction in actual Pb exposure is partially offset by the
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increase in Pb absorption. This factor alone decreases the benefit achievable
from s0il Pb remediation from EPA's estimation of 30X decreass in blood Pb to
19%. (Compare Runs 1 and 2 in Table 4 for EPA's predicted benefit and Runs 4

and § for this analysis of remediation benefit.)

2.3.4.2 House Dust/Soil Pb Relationship
EPA assumed that a decrsase of so0il Pb from 1000 ppm to 500 ppa would also

decrease the house dust Pb level to S00. ppm. This is a v.d optimistic
assumption. House dust Pb also comes from indoor sources, such as Pbd paint,
which would not decreass upon socil lead remediation. In fact, indoor dust Pd
levels are consistently higher than outdoor soil Pd lavels., as seen in Tables
3a and 3b. Thess data are from twalve different former or still existing lead
smeltar sites, which makes for a useful comparison to Granite City. Based
upon these data. ths more likely indoor dust Pb levels would be 7834 ppm after
remediation of soils to 500 ppm. When this factor is taken into
consideration, together with the increase in lead absorption from soil at S00
ppm the net result would be only a 6% drop in blood FPb levels (Table &,
Run §). Thus, EPA's use of the Uptake/Biokinatic Model has grsatly inflated
the efficiency of remediation of soil from 1000 to 500 ppm, and., in fact. it
is likely that only a very small benefit could hope to be achieved from such

an effort.
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3.0 CURRENT USE OF THE MODEL TO EVALUATE BLOOD LEAD LEVELS AT GRANITE CITY

3.1 Improvement of the Uptake/Biokinetic Model. by Adjustment of Key Model
Paramsters

Use of any pthcutical_modcl requires adjustment of parameters to reflect
model performance compared against actual field data. However, EPA has failed
to do this in the case of the Uptake/Biokinetic Model at Granite City. The
approach taken by TRC in this analysis was to test the Uptake/Biokinetic Modal
against actual blood Pb data. using model inputs that adequately reflect the
soil, dust, ambient, water and dietary Pb levels at the site being modelaed.
We chose a very recent and complete data set from a former smelter and milling
site, Midvale, Utah, to re-calibrate ths model. Additionally, we used
previous model validations conducted by TRC (1987) for 4 smelter sites in our
appraisal of model parameters. This analysis enabled us to adjust model
parametaers, most' importantly, the soil absorption factor., so that a more
realistic prediction could be made for Granite City blood Pb levels. Table S
summarizes the model parameters used by EPA, and ths adjustments to these

parameters made by TRC.

3.2 Supporting Evidence for TRC's Adjustments to the Uptake/Biokinetic Model

3.2.1 Use of Up-To-Date Dietary Pb Ingestion Data
A straightforwvard replacement of 1982 dietary Pb data with the 1990-1996

data updates the Granite City blood lead prediction. The decrease in dietary
Pb over the past 8 yﬁau has considerably reduced total environmental Pb
exposure. Coordinate with this decrease in dietary Pb is a similar decline in
average blood lesad values over this time pariod. Thersfore, the decline iri
distary Pb intake, approximately 3 fold over the past 8 years, is important to
factor into the Uptake/Biokinetic Model. Substitution of the current dietary

Pb data for the outdated data lowers the Granite City blood lead predictions
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at 1000 ppm soil content by 32% from EPA's prediction. This reduction is

substantial. and is essential to make Granite Ci;y predictions realistic.

3.2.2 Downward Correction of Pb Absorption from Soil and House Dust at
High Soil Fb Levels

As discussed in Section 2.2.4, it is not scientifically valid to assign a
Pb absorption value of 30X to all soil Pb concentrations. Although EPA has
f.co;;nind that a. AlCtln...ﬁ't; in"'a'bnorption from soil is called for. the Agency
has not made a systematic evaluation of what the size of this decrement should
be. Furthermore, they have not attempted to factor this decrement in
absorption into the Uptake/Biokinetic Model.

To correct the absorption parameter in the Uptake/Biokinetic Model. we
have compared the model's predicted blood Pb results to actual field data in
the case of Midvale, Utah (Bornschein., 1990). This site was chosen for
dstailed analysis because of the extensive data base available for Midvale
which matches Rklood Pb levels for children to the to the sources of Pb in
their immediate environment. Further. as discussed below, Midvale shares some
provertiss with Granite City (e.g.., former smelter. high soil Pb lavels).
This data set was utilized to adjust the model in achieving the best fit to
actual blood Pb data. Additionally, confidence in the soil Pb absorption
value chosen was obtained by the finding that a similar absorption value
achieved the best fit in the case of four other smelter sites.

An important case study for this analysis is the 1989 blood lead data from
Midvals, Utah. The Midvale communiity has been impacted by mining and smelter
activities. which have resulted in continued elevated socil Pb levels. Thisg is
in spite of the termination of smelting activities in 1958, and mining
operations in 1971. A relatively comblete data set for this site exists,
which incorporates a multi-media environmental FPb analysis (i.e., Pb in paint,

house dust, soil and water, behavioral and demographic factors) with matching
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blood Pb data for 128 children (Bornschein, 1990). Our analysis involved a
back calculation of the percent Pb absorption from soil and house dust for
each of the records in ths Midvale data set. In fact., only 109 of the 128
racords wers complete enough with respect  to data on Pb in soil and in house
dust to be suitable for use in the analysis. For a given record., the
contribution to blood Pb from diestary (1990-1996 dietary Pb values: 39X Pb
absorption from dist), water and ambient Pb sources were totaled, and then
subtracted from the actual blood Pb level for that record. The mt’ result wvas
the blood Pb attributable to soil and dust. Then the Pb ingestion from soil
and house dust was calculated based upon the soil and house dust Pb levels for
that record, and assuming that children ingest 100 mg soil/dust per day.

Finally, Pb absorption from seil/dust was calculated from each record by
dividing the blood Pb attributable to soil/dust by Pb ingestion from
soil/dust. This analysis was the equivalent of running the Uptake/Biokinstic
Model to predict Pb absorption from soil using actual blood Pb data instead of
using it to predict blood Pb lavels.

The records were divided into groups based upon the soil Pb level (0-250
ppm. 251-500 ppm, 501-730 ppm. 751-1000 ppm, >1000 ppm soil Fb), and the mean
Pb absorption from soil/dust for each group was calculated. These results ars
summarized in Table 6, and the methodology and raw data are presented in
Appendix 1.

The results of our analysis, and that of the Midvale report (Bornschein.
1990) demonstrate ssveral points that are very important to the determination

of a 30il Pb remediation level at Granite City.

3.2.2.1 Soil Pb Absorption Results at Midvale

The Uptake/Biokinatic Model overpredicted blood Pb levels in data sets

where s0il Pb was elevated above 750 ppm. To achieve a better fit of the



modal to the actual data, decreases of soil Pb absorption to 156-21% wers
required (Table 6). The total set of Midvale data did fit the model
predictions without the need for adjustment, apparently because of the
efficient Pb uptake at low soil Pb concentrations, which compensated for the
low uptaks at high soil Pb. This analysis dictates that the most appropriate
s0il Pb absorption values for use in the model is 16-21% at or above 1000 ppm

soil Pb. At SO0 ppm soil Pb, this absorption value is 27%.

3.2.2.2 Soil Pb/Blood Pb Relationship at Midvale
The Midvale data provides important guidance concerning the appropriate

telationship between soil Pb and blood Pb. The overall analysis. as reported
by Bornschein. et al.. shows that blood Pb increased only 1.25 ug/dl per 1900
prm increase in soil Pb. Soil Pb levels at Midvale ranged from 69 to 2,352
ppm. The authors speculated that this small increase in blood Pb as soil Pb
rises is likely due to impaired soil Pb absorption at higher Pb levels. This
speculation was borne out by our runs of the Uptake/Biokinetic Model as
depicted in Table 6 and ducfibod above. Other researchers have found a
similar increment in blood Pd with increases in soil Pb. (Lead Criteria
Document, EPA, 1986), except in ¢two cases (Omaha, Nebraska: British
Columbia). In these two cases, the blood Pb/soil Pb relationship was studied
in areas with high ambient Fb levels (e.g., around operating smelters). which
can obscurs the true relationship between soil Pb and blood Pb. This is
because ambient Pb is a major determinant of both blood Pb and soil Pb., so
that both incresase markedly with elevations in ambient Pb (EPA, OAQPS. 1989).
Once the overriding influence of ambient Pb is diminished (as in Midvale and
Granita City), the true relationship Datwsen soil Pb and blood Fb can be

uncovered. For example, in a study of 2 year old children who had low ambient
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exposure to Pb (0.28-0.34 uq/m3). but whose exposure to Pb in the s0il varied
over a broad range. the mean blood Pb in the group exposed to >10.000 ppm in
soil was only 38X higher than the group exposed to (1,000 ppm in seil
(Baltrop. 1975). The changs in blood Pb was only 0.6 ug/dl per 1,000 ppm
change in so0il Pb (Lead Criteria Document, EPA, 1986). Thus, the Midvale
analysis and the Baltrop study are especially relevant to Granite City, and
the small rise in blood Pb with elevations in soil Pb seen in these studies

are likely to be a good approximation of the relationship at Granite City.

3.2.2.3 Seil Pb Made Only a Small Contribution to Blood Pb at Midvale

The Midvale study points out the small contribution that soil Pb makos.to
blood Pb. As shown by Bornschein. et al.. Pb in soil made a statistically
significant., but very small (3-12%) contribution to blood Pb. Othar
environmental Pb sources found to contribute to bloed Pb at Midvale were lead
in house paint and sociosconomic status. Thus, when all possible contributors
to blocd Pb were included in the analysis, soil Pb was found to be only a
small componsnt. However, much of the variability in blocod Pb remained
unexplained in their analysis. indicating that factors difficult to quantify
or account for (e¢.g., degree of paint peeling within homes) may have also made
significant contributions. .

These analyses of the Midvale data demonstrate that large changes in soil
PFd may lead to only small changes in blood lead, that soil Pb is only a minor
contributor to blood Pb., and that soil Pb is poorly absorbed at a soil Pb
level of 1000 ppm.

Thus, it is quite reasonabls to conclude that soil Pb may have only a
minor influence on blood Pb levels at—Granitn City. To dstermine this with

certainty, a new blood lead survey., incorporating a complete, multi-media Pb
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exposurs analysis is required. However, lacking this badly needed data., the
preliminary blood Pb data from Granite City (TEPA, 1983) is instructive in

demonstrating the likely effect that soil Pb has on blood Pb at this sits.

3.2.2.4 Blood Pb Survey Data From Other Smelters Demonstrate that the
Uptake/Biokinetic Model Overpredicts Blood Fb Levels

A previcus evaluation of the Uptake/Biokinetic Model conducted by TRC
(Hoffnagle. 1987, Appendix 3) employed site-specific inputs into the model for
four additional smelter sites (East Helena. Montana, Herculaneum, Missouri,
Toronto. Ontario, and Kellogg. Idaho). Actual data for Pb in air, soil, and
house dust. and blood Pb survey results were used to calibrats the model. The
smelter sites generally had high soil Pb and blood Pb levels. although the
data did cover a range of Pb values. When the four data sets were combined.
the model was found to overpredict the actual blood Pb results by
approximately 40%. Since Pb from soil and dust presentsd a major routs of
exposure, and because Pb uptake from these sources invelved the gresatest
degree of uncertainty, the soil/dust contributicn to blood Pb was further
exanined. The soil ingestion value used originally was 100 mg/day, but this
valus for soil ingestion is controversial. Therefore, this parameter was
adjusted to derive a better £fit to the actual blood Pb data. The best fit was
achieved by changing soil ingestion to 60 mg/day. In the current analysis, we
have calibrated the model primarily with respect to percant Pb absorption from
soil and dust. This is because of the recent evidence that Pb absorption from
soil is likely to decline at high soil Pb (EPA, OAQPS, 1989). Further. the
Midvale data described above clearly showed that the soil Pb contribution to
blood Pb declined at higher soil Pb levels. Since factors such as amount of
s0il ingested, should not be matcriaﬁy different between the low and high
soil Pb groups, then the reason for this difference is likely to be dus to

decreased Pb absorption from soil, and not dus to decreased soil ingestion.
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Instead of calibrating the model with respect to soil ingestion. we have
calibrated it with respect to soil Pb absorption. For the four data sets
analyzed in 1987, the best fit of the model to the actual blood Pd levels
occurs at 18% soil Pb absorption. This is within the range of soil absorption
values expected at 1000 ppm based upon the Midvale analysis (16-21X).
Therefore, there is a high degree of confidence in the application of a soil

Pb absorption value in this range. instead of the EPA default value of 30%.

3.3 Predictions of Granite City Blood Pb Levels Using the “Best-Fit"
Up-to-Date Version of the Uptake/Biokinetic Model

Table 4 ocutlines runs of the model conducted with the "bast-fit" model

parameters. EPA's runs of the model for Granite City at 500 and 1000 ppm are
presented for comparison. The .EPA use of the model for Granite City is
described in Section 2.3. The goal of the current analysis, like those of
EPA, were: a) to evaluats whether 1000 ppm Pb in soil represents a level of
concern regarding blood Pb, and b) to evaluate whether decreasing Pb in soil
from 1000 to 500 ppm would achieve a substantial benefit. The results of the
model runs regarding these 2 points, are discussed below.

If soil and house dust Pd ars set to 1000 ppm (Run 4), the predicted mean
blood level is 6.47 ug/dl, which is 45% below EPA's prediction. and is very
close to the 1990 average blood Pb levels in children not expesad to unusual
sources of Pb (e.g.. lead-based paint or high lead in drinking water) (4.0-6.0
ug/dl) (Bornschein, 1990). Further. only 1.565% of the population of children
in Granits City would be expectad to have blood Pb levels above 1S ug/dl. The
best available estimate for urban areas is that approximately 7% of the
population of children would be above 15 ug/dl (ATISDR, 1988).

Therefore, the predicted blood Pb levels for Granite City are similar to

that generally expected in the United States. and the predicted number of
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children "at risk"” (bloed Pb > 15 ug/dl) ig low compared to that in urban
areas. )

Even though the analysis at 1000 ppm did not show an adverse impact on
blood Pb, the analysis was extended to S0Q ppm to evaluate the potential
benefit of soil remediation.

If the soil Pb were remediated from 1000 ppm to 500 ppm. a small decrease
in blood Pb levels would be realized. This can be seen in Table A by
comparing Runs 4 and 5. If EPA's assumption that rsmediating the soil to 500
ppm also reduces house dust Pb to 500 ppm. then a 19% decrease én blood Pb
could be expected. while the percentage of children above 15% would be
slightly reduced (1.65% to 0.19%). However. as discussed in Section 2.3.¢,
this assumption does not consider that removing the outdoor soil sourcs of Fb
will do nothing to remediate internal sources of Pb (e.g.. lead paint). A
better approximation of the indoor dust Pb level at a soil Pb level of 500 ppm
is 784 ppm (Tables 3Ja and 3b).

At a soil Pb level of 300 ppm and a house dust Pb of 784 ppm (Run 6), the
blond Pb level would be only 6% below the level at 1000 ppm soil, and the
percantage above the 15 ug/dl cﬁtof! would not be materially improved. Since
this is the run of the Model which incorporates the best available data on the
relationship between 30il Pb and house dust Pb. this run should be considered
the most applicable to the evaluation of soil remediation. The choice by EPA
to set the soil and house dust Pb levels to the same value is a gross
simplification of the true relationship., and creates a false impression of
potential benefit from remediation.

It is noteworthy that the Midvale data set described earlier predicts that
a change of SO0 ppm in soil Pb would Tachieve a change in blood Pb of 0.63

ug/dl. For the two "rsmediation" runs of the model (Runs 5 and 6), the change
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in blood Pb per decrease of 500 ppm in soil Pb are 1.17 and 0.37 ugrdl,

respectively. This comparison supports the current use of the model in

developing predictions regarding remediation efficiency.
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4.0 COMPARISON OF THE CURRENT BLOOD Pb PREDICTIONS TO THE PREVIOUS BLOCD Pb
SURVEYS AT GRANITE CITY

!

The Uptaks/Biokinetic Model has besn re-calibrated to reflect the best
available data., and confidence in its results comes from comparisons with
blood Pb data from other smelter sites, as described above. However, it is
best to aveid relying solely on modeled predictions to make judgments
concarning 80il remediation levels for Pb. Unfortunately. no current bleood Pb
study at Granite City is available. and this needs to bs remedied before any
remadiation decision is made. However, the previous blood lesad survey at
Granite City is a very important indicator that elevated blood Pb levels ars
not to be expected. Further, the blood Pb survey results provide strong
support for the conclusions drawn from the runs of the Uptake/Biokinetic Modal
describad above. The survey is described delow, togethsr with an analysis of
the utility of the study's results given its shortcomings.

The Illinois Department of Public Health (IDPH) conducted a blood Pb and
environmental Pb survey in November/December, 1982 on adults and children in
Granite City (IEPA. 1983). Blood Pb data were collected on 46 children age
six and undar:; the mean blood Pb level was 10 ug/dl, well within the range of
average blood Pb levels reported for the U.S. population by the FDA in 1982
(10-20 ug/dl). Factors that may have affected the results of this study were
the low sample size, the fact that samples were taken in the fall rather than
the summer. and that the ambient Pb concentrations at the time of survey wvere
below thoss typical at the site. Based upon these factors, EPA has chosen to
disqualify this study. While some criticism of the study is valid, it is
important to seriously weigh it in judging the potential health risks at the
site. _

Although the sample size was small, the results were consistent with two

previous studies, which also failed to show an elsvation in childhood bloced ?Pb
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in Granite City. These blood surveys were conducted in 1976 by the Illinois
Associiiioi for Retarded Citizens, and in 1979 the Illinois Department of
Public Health (IEPA. 1983). The assertion by EPA that sampling in the fall
will underestimate blood concentrations because exposure is greatest in the
summer is gratuitous (EPA, 1988). EPA provided no documsntation for this
arqument, and their own calculation of the percent underestimation of blood
lead values (15-20%) would have only a small effect on the results of the
survey. Even if the surveyed blood Pb concentrations are adjusttd upwards by
20X to correct for sampling in ths fall instead of the summer, the blood
concentrations of Granite City childrsn would still have been well within the
national average range. Finally., the fact that ambient Pb concentrations waere
lower than "normal"” at the time of sampling is not a major confounder.
Inhalation exposure is not a major routs of Pb exposure in children, and
household dust and soil concentrations would not be expected to have decreased
substantially during the short period of lower than “"normal” ambient
concentrations.

Therefore, the study results present a reascnable assessment of the range
of blood concentrations that could have been expected at Granite City in 1982,
a time in which the smelter was still operational. These results suggest that
scil Pb can. at most, have only a minor influinc: on blood Pb concentration
for children at Granite City. The finding of blood Pb concentrations at
Granite City that are within normal limits is evidence that the important
contributors to blood Pb at this site are similar to those experienced
nationally. Thus, background sources of Pb (e.g., Pb paint), may be thes most

significant contributors to blood Pb at Granite City.
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TABLE 1

AGE-SPECIFIC ESTIMATES COF TOTAL DIETARY LEAD INTAKE

(ugsday)!
Age
(Years) 1982 1983 1990-1996
<1 21.9 16.3 7.5
1-2 26.0 19.3 8.9
2-3 30.6 24.1 10.4
3-4 30.6 23.0 10.7
4-5 30.7 22.0 10.8
5-6 32.2 23.2 11.3

1 Table from data supplied by EPA, OAQPS, 1989.
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TABLE 2

AGE-SPECIFIC FACTORS USED IN THE UPTAKE/BICKINETIC MODEL!

Age Group (Years)

Parameters <1 1-2 2-3 3-4 4-5 5-6 6-7
Hours spent outdoors 1-2 1-3 2-4 2-5 2-S -5 2-%
Ventilation nio S T ,

(m3/day) 2-3 3-5 4-5 4-5 5-7 §-7 6-8
GI Absorption Rate (%) 42-53 42-%3 30-40 30-40 30-40 30-40 18-24

1 Data taken from Cohen, 1990.



TABLE la

RELATIONSHIP BETWEEN SOIL PB AND HWOUSE DUST PB AT

VARIOUS AMBIENT PB CONCENTRATIONS!

Air Pb Range ppm=Pb Geometric Mean (N)
(uq/m3) House Dust Soil
¢ -0.1 338 (7 133 (N
0.1 - 0.3 338 (13) 207 (19)
0.3 - 0.5 830 (11) 477 (12)
0.5 - 1.0 817 (8) 587 (9)
1.0 - 2.0 1643 (9) 1003 (4)
2.0 - 3.0 1917 (8) 975 (8)
>3.0 4338 () 2278 (8)
TABLE 3b

RELATICNSHIP BETWEEN SOIL AND HOUSE DUST PB AT

VARIOUS RANGES OF SOIL PB!

Soil Pb Range ppm-Pb Geometric Mean (N)
{ppm) Houss Dust Soil

0 - 250 273 (27) 106 (27)

250 - 500 569 (8) 351 (8)
S00 - 1000 1043 (12) 677 (12)
1000 - 2000 2282 (1) 1428 (7)
2000 - 3000 2420 (6) 2500 (&)
> 3000 3513 (6) 6936 (6)

! Data were taken from 12 former and existing smelter sitss as provided by

EPA. 1989 and Hoffnagle, 1987.
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TABLE 4

UPTAKE/BIOKINETIC MODEL RUNS FOR GRANITE CITY

Mean 2 Above
Run Soil Pb Dust Pb Other Parameter Changes Blood Pb 15 ug/dl
1 500 500 EPA/Granite City' 8.37 8.44
2 1000 1000 EPA/Granite City' | 11.86 34.27
3 1000 1000 Dietary Uptake change for 1990-1996 8.96 11.90
4 1000 1000 1-Dietary: 1990-1996 6.47 ' 1.65
2-% Absorption from Soil and Dust = 19%
S 500 500 1-Dietary: 1990-1996 5.21 0.19
2-% Absorption Adjusted Soil - 27%
Dust - 27%
6 500 784! 1-Dietary: 1990-1996 6.01 0.91
2-X% Absorption Adjusted Soil ~ 27%
Dust - 23%

3-Dust/Soil relationship’

Runs 1 and 2 utilized EPA chosen model parameters values for Granite City.

The results ace the same as those
reported by EPA in Appendix B of the Record of Decision for Granite City.

llouse dust Pb level based upon the relationship between soil and Pb dust as seen at other sites (see Tables 3a
and 3b). The greater house dust vs. s0il Pb level likely reflects indoor sources.




KEY UPTAKE/BICKINETIC MODEL PARAMETERS

TARBLE S

Values Used by EPA and by TRC

to Predict Blood Levels at Granite City!

Soil Pb level
House dust Pb lavel

Ambient Pb level
(ug/u3)

Water Pb level
(ug/liter)

Distary PD intake
(ug/day) (averaged
over first § years
of life)

Pb absorption from
diet (%)

Soil ingestion (mg/day)

Pb absorption from
soil and dust (%)

Time of Pb exposure
outdoors (hr)

Fraction of Pb
exposure outdoors

EPA
Variable
Variable

0.26

29.412

S0%
<1 year old: 25
1-6 year old: 100

30X regardless of
s0il Pb lavels

1-S hours

17-33%

IRC
Variable
Variable

0.26

10.212

39%?

<l year old: 25
1-6 year o0ld: 100

Variable: soil/
dust Pb 1000 ppm:

% Absorption = 19%
soil/dust Pb 500 ppm
% Absorption = 27%

2.67 hours?

22.3%2

! Additional parameters incorporated into the model are volume air rcespired.
% Pb absorption from water: X Pb absorption from air, Conversion factor to

transform absorbed Pb to blood Pb.

EPA and by TRC ars the sane.

2 value is the average for 0-6 year old children.

The values used for these parameters by
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TABLE 6

UPTAKE/BICOKINETIC MODEL PREDICTIONS.OF LEAD ABSORPTION
FROM SOIL AT DIFFERENT SOIL PB LEVELS.

BASED UPON THE MIDVALE DATA SET

Soil Pb % Soil Pb
{ppm) Absorption N
0- 250 44 40
251- S00 25 20
%01- 750 29 22
750-1000 16 13
< 1000 21 14
TOTAL SITE 32 109
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APPENDIX 1

e’
ADJUSTMENT OF THE UPTAKE/BICKINETIC MODEL SOIL PB
ABSORPTION PARAMETER BY CALIBRATION OF THE MODEL
AGAINST THE MIDVALE, UTAH DATA SET
Table A-l is a display of all the records in the Midvale Data Set for
children as reported by Bornschein., et al. (1990). For each record, the
percent Pb abgorption from soil/house dust has besen calculated on a Lotus
spreadsheet. Definitions for column hesadings and equations used in this
analysis are as follows:
1. Cbservation: As recordad by Bornschein. et al.
2. Age: Years of age of subject.
3. Soil Pb: Mean soil Pb level around the exterior of the subject's
home., including yard, house perimeter., garden and exterior dust
Pb levels.
4. Dust Pb: House dust Pb level.
g

5. Blood Pb Air: The contribution to blood Pb that can be assigned
to airborne Pb as calculated by:

81000 Pb Atr = (Pd Atr) (Respiration Rate) (X Pb Adsorption from Air) (Cgygeq)

where:

Pb Air = Ambient Pb level. For Midvale it is assumed to be
0.20 pg/m3

Respiration Rate = 4.6 liters/day for 0 to 6-year-old children
X Pd Absorption from Air = 50%

Cplood = Factor to convert absorbed FPb (upg) to blood PD
{ugs/dl) = 0,287

6. Blood Pb Diet: The contribution to blood Pb that can be
attributed to dietary Pb. Estimates for 1990-1996 diestary Pb
were used to calculate Blood Pb Diet Dby:

(Mean Distary Pb) (Pb Absorption from Diet) (Cpjoed)
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where:
Mean Distary Pb Ingestion (0 to §-year-old) = 10.21 ugs/day
Pb Absorption from Diet = 39%
Calood 38 described above.

Blood Pb Water: The contribution to bloced PFb that can be
attributed to Pb in water as calculated by:

(P Water) (Pb Absorption from Water) (Water Ingestion/Oay) (Cgygeq)

where:

Pb Water = 8.88 ug/liter for the national average Pb lavel in
water

Pb Absorption from Water = S0%

Water Ingestion/Day = 0.48 liters/day for 0 to 6-year-old
children

Cpilocd 48 described above

Total Non-Dirt Bloed Pb: The contribution to blood Pb then can
bs attributed to diet. water and air as calculated by:

(Blood Pb Air) + (Blood Pb Diet) + (Blood Pb Water)

Actual Blood Pb: Data for each record taken from Bornschein. et
al. data set.

Blood Pb Soil and Dust: The contribution to blood Pb that could
be attributed to soil/dust as calculatad by:

(Actual Blood Pb) - (Total Non-Dirt Blood Pb)
Blood Pb Soil + Dust Ingestion (100 mg): The blood PD
contribution that could be attributed4d to soil/dust assuming 100
mg soil ingestion and 100X absorption of Pb from soil/dust as
calculated by:

(T.W.A. Socil/Dust Pb) (0.1 Gram Soil Ingestion) (Cpiood)
whare:

T.W.A. Soil/Dust Pb = The time-weighted average for soil/dust

Pb in ppm. based upon 2.67 hours of outdoor Pb exposure and

9.33 indoor Pb exposure
% Absorption Soil/Dust (100 mg ingestion): The percentage Pd
absorption from s0il and house dust, assuming 100 mg soil
ingestion/day, as calculated by:

Blood Pb Soil ¢ Dust + Blood Pb Soil + Dust Ingestion
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wvhere:
Blood Pb Soil + Dust = Parameter #10 described above

Blood Pb Seil + Dust Ingestion = Parameter #ll described above

Table A-2 nests the records by soil Pb level. placing them into either the

0-250, 251-500, S01-750, 751-1000 or > 1000 ppm group. The average absorption

of soil Pb for esach group was then calculated. Records in which soil Pb or

dust Pb levels were missing ars excluded. For records with negative soil Pb

absorption values. a value of 0 was used.
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_ IE A-2(continved)
NIOVALE HOUSE DUST, SOIL AD 800D LEAD DATA ~—’
CALCUATED PERCENT LEAD ABSORBEION FROM SGTL AD DUST

SORTED 8Y GROUPINGS OF SOTL LEAD CORCENTRATION
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APPENDIX 2

RUNS OF THE CORRECTEZD UPTAKE/BICKINETIC MQDEL
TO PREDICT GRANITE CITY BLOOD PB LEVELS

EPA's preliminary version of the Uptake/Biokinetic Model for LEAD Software
(Version 0.3, March 1990) was used to obtain predictions of Granite City blood
Pb lavels. EPA default values for parameters were altered as shown in Iablt:l
4 and S for ﬁuns 1-6. The output for Runs 1-6 follow. Tablas 4 and S are

reproduced in this Appendix as a guide to ths parameters used in each run.



o
[N
=)
~
o
TABLE 4 -
]
UPTAKE/BIOKINETIC MODEL RUNS FOR GRANITE CITY
Mean % Above
Run Soil Pb Dust Pb Other Parameter Changes Blood Pb 15 pg/dl
1 500 500 EPA/Granite City' 8.37 8.44
2 . 1000 1000 EPA/Granite City' 11.86 34.27
3 1000 1000 Dietary Uptake change for 1990-1996 8.96 11.90
4 1000 1000 1-Dietary: . 1990-1996 6.47 | 1.65
2-% Absorption from Soil and Dust = 19%
5 500 500 1-Dietary: 1990-1996 5.21 0.19
2-% Absorption Adjusted Soil - 27%
Dust - 27%
6 500 1847 1-Dietary: 1990-1996 6.01 0.91
2-% Absorption Adjusted Soil - 27%
Dust - 23%

J3-Dust/Soil relationship'

' Runs 1 and 2 utilized EPA chosen model parameters values for Granite City. The results are the same as those

reported by EPA in Appendix B of the Record of Decision for Granite City.

House dust Pb level based upon the relationship between soil and Pb dust as seen at other sites (see Tables Ja
and 3b). The greater house dust vs. soil Pb level likely reflects indoor sources.



TABLE S
KEY UPTAKE/BICKINETIC MODEL PARAMETERS

Values Used by EPA and by TRC

to Predict Blood Levels at Granite City!

Soil Pb level
House dust Pb level

Ambisnt Pb level
(ug/m3)

Water Pb level
{ug/liter)

Dietary Pb intake
{ug/day) (averaged
over first 6 years
of life)

Pb absorption £from
diet (%)

Soil ingestion (mg/day)

Pb absorption from
soil and dust (%)

Time of Pb exposure
outdoors (hr)

Fraction of Pb
exposure outdoors

1

EPA
Variable
Variable

0.26

8.88

29.412

50%
<l year old: 25
1-6 year old: 130

30X regardless of
s0il Pb levels

1-5 hours

17-33%

IRC
Variable
Variable

0.26

10.212

39%2

<1 year old: 25
1-6 year old: 100

Variable: soil/
dust Pb 1000 ppm:

% Absorption = 19%
soil/dust Pb S00 ppm
% Absorption = 27%

2.67 hours?

22.3%32

Additional parametars incorporated _into the model are volume air respired,

% Pb absorption from water: % Pb absorption from air. Conversion factor to

transform absorbed Pb to blcod Pb.
EPA and by TRC are the sane.

Value is the average for 0-6 year old children.

The values used for these parameters by
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RUN 1

Blood Lovel Total Untate Seilvdust Wtate

ER (wrd) (ug/day) {ugrdey)
0.5-1: 5.13 1.7 1Ln

12 1% 2.0 ue

bR N 2.8 K, )

4 .2 22 (K ]

-5 9.6 kX7 1K/

5%: .0 DY 14.%

(S H 10.01 5.0 4.9

Diet Wtake Nater Uptale Paint Wtate  Air Wiake

TER {ug/aay) (vgrday) (ugrday) (vgsday)
0.5-1: 10.9 . 0p 0.00 0.17
-2 12.% .2 0.00 0.5
b H 1.8 2.3 0.00 0.2
P 14.09 2.3 0.00 0.2
-5 wn 2.4 0.00 0.2
§e: 15,48 .9 0.00 0.5
[BR 16.% 2.8 0.00 0.5
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RUN 1

GC 107076

0 . 3 0 T ] L} l T  § ( . |
] - Cutoff: 15.0 wg/dL
; i Y Ahove: 8.45 i
- : . : Y. Below: 91.55 N
Q.25 |- H Y ; G. Mean: 8.38
". .'l S
I ! .
§ A
{ 5
0.20 - .' '0‘ -]
? k)
r:: [~ |" ""- -
-y ’ Y H
«l ! ' § |
[ (7 ] . .l 5 ‘ " : =1
(3] ] ', '
a ! k
/M ] .
Q |' .
x ! !
A 09.10 ! n .
{
! i
'.. '
! H
Q.05 '-' E -
! '
c'.. ."-.."'-.-_ -*
.I ."-___
e,
1 L 1 1 1 L L T 1
pi 10 195 20 23 30
BLOOD LEAD CONCENIRATION (ug/dL)
O to 7?72 Months



AUN 2

Blood Lewei Total Wtake Soildust Uotake

(wd) (u/cay) (vgsoar)
6.2 ne 1.%
10.68 6.0 2%
12.08 “%.0 2.0
3.6 %." an
14.07 0.1 3.6
1.2 ®.08 Fo X7
14.28 9.3 3.

Diet Wtaxe Nater wtate Paist Utake  Air Wtake
{vgraav) (wraay) {vorday) {ugray)
10.93 0.9 0.00 0.17
12.% 2.2 0.00 0.2
4.3 2.3 0.00 0.2
1.0 .5 0.00 0.2
uwn .u 0.00 0.2
15.48 2.9 0.00 0.5
16.%4 .8 0.00 0.5
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PROBABILITY

Q.05

GC 107078

RUN 2
L 1 [ B § ' ] ' T ] i 1 LI '  § ' L
' . Cutoff: 195.0 wy/AdL
; . Y. Ahove: 34.29 ]
i 5, ¥ Below: 65.71
¢ y G. Mean: 11.86 -
' '.
C.' '.'n [ -4
f 13
/ :
o" .'."
Y
f'{ Py ﬁ
! Y ' -
{ k1 7
) Y
' "l

] -~

; :
! : . A

! .
!
'|, H -
1~ii 2 1 1 i L 1 2 i 3 _mrhfr-l A 1 2
5 10 195 20 29 30 35 40 41435

BLOOD LEAD CONCENTRATION (ug/dLl)
O to 7?22 Months



8lood Level Total Ustate SoiltDust Ustake

YEAR (ug/dL) (ugsday) (ussday)
0.5-1: 3.0 11.38 7.8
1-2: 1.9 35.55 rs B {1
PEkH 9.92 .09 29.83
kA H 10.33 3.0t .28
-4 10.72 35.82 8.%
9-6: 10.69 3.0 2£.59
6-1: 10.51 35.67 20.14
Diet Uptake Water Uotatke Paint Uptake Air Uotake
TEAR (ug/0ay) (ugsday) {vg/dqay) (vesday)
0.5-1: FR 74 0.9 0.00 0.08
1-2: .0 .88 0.00 0.09
2-3: 4.06 .34 0.00 0.16
34 0 .38 0.00 0.7
4-8: .21 .0 0.00 0.17
$-¢: .41 2.6 0.00 0.24
6-7: (WY 2.68 0.00 0.2¢
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PROBABILITY

9.30

BLOOD LEAD CONCENTRATION C(uwg/dLl)
0O to 72 Months

RUN 3
T Y 1 v T T T T T v L
- Cutoff: 15.0 ug/dL
i 7 Ahove: 11.90 ’
{ ) : Y. Below: 88.10
! kY : G. Mean: 8.96 N
! \ )
1 .
‘...
\
a J
\ |
/ .\. =
/
{ \ d
f )
‘-... a
/ 1.
'1._.‘ .
;‘
! -
!
.' '\._"- N
1 1 i 1 1 1 | "%:-q“—_ﬂr—u—=* 1
S 10 15 20 25 30 35
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RUN 4

llm’ h‘yl To&l'l/ 2;1“ $oil msub

YEAR
S-1: .00 .62 4.7%
1-2: 5.66 4.7 1.9
>3 6.9 28.40 18.87
3-¢: .9 25.51 10.01
4=8: 1.61 28.58 18.72
§~6: 7.64 3.8 10.62
é=2: 7.5 26.00 10.%0

Diet Uptake Water UWptake Pafnt Untake Alr Wtake
YEAR (ug/day) (ugsday) (ug/day) (ug/day)
=12 2. 0.0 0.00 0.0%
1-2: j. o 2.2 0.00 0.0
F o H 4.0 2.3 0.00 0.16
3-4: 4.17 2.28 0.00 0.17
4=5: 4.21 2.4 0.00 0.17
$-¢: 4.4 2.5 0.00 0.24
62: .64 2.62 0.00 0.24
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PROBABILITY

@.30

.25

'9.20

-1 r 1 17 v 17 7 Vv g T T
Cutoff: 15.0 ug/dlL
Y Qhove: 1.65

¥ Below: 98.39

G. Mean: 6.47

GC 107082

1 1 i 2 | I i 3 1 3 | S Y IM

2 1 6 8 10 12 14 16 16 20

BLOOD LEAD CONCENTRATION Cug/dL)
O to 72 Months

24



Blood Level

RUN 8

Total Uotake

YEAR (uprdt) (ugsaay)
0.5-1: 2.69 7.24
1-2: 4.50 19.27
2-3: 5.48 20.00
3-4: 5.78 20.16
4-5: 6.02 20.27
86 6.08 20.64
6=7: 6.07 20.89
Diet Uptake Water Uptake
YEAR {ugsday) (ugsday)
0.5-1: 2.92 0.89
1-2: .o 2.
raxH 4.06 2.3
kLTH 4.1 2.8
4=5: 4.21 .44
LY 4.41 2.58
6=7: 4.64 2.62

Soil+Dust Uptake

(ug/day)
3.37
13.49
13.48
13.46
13.44
13.42
13.39
Paint Uotake Air Uotake
(ug/day) {ug/sday)
0.00 0.05
0.00 0.09
0.00 0.16
0.00 0.17
0.00 0.17
0.00 0.2¢
0.00 0.24
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PROBABILITY

0.15

BLOOD LEAD CONCENTRATION C(ug/7dL)?
8 to 72 Months

RUN 8
T | v T v T v T T Al \ T v T L | v
) - Cutoff: 15.0 uwy/A4L

; % fibowe: 0.19 -

s s Y. Below: 99.81 |

B ! G. Mean: 5.21
1 b
' -‘t
5 ! '." N
/
{ Y
L ;' ..‘.
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PROBABILITY

GC 107084

RUN ¢
T T T T T T L 1 T T T T LI { T T T 1 T
- Cutoff: 195.0 uwy/dL
X Abhove: 0.91
f X Below: 99.09
d " G. Mean: 6.01 B
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TABLE 6

UPTARE/BIOKINETIC MODEL PREDICTIONS OF LEAD ABSORPTION
FROM SOIL AT DIFFERENT SOIL PB LEVELS,
BASED UPON THE MIDVALE DATA SET

Soil Pb X Soil Pb
(ppm) Absorption N
0- 250 44 40
251- 500 25 20
501~ 750 29 22
750-1000 16 13
< 1000 21 14

TOTAL SITE 32 109




APPENDIX 1
ADJUSTMENT OF THE UPTAKE/BIOKINETIC MOCEL SOIL PB

ABSORPTION PARAMETER BY CALIBRATION OF THE MODEL
AGAINST THE MIDVALE, UTAH DATA SET

Table A-1 is a display of all the records in the Midvale Data Set for
children as reported by Bornschein, et al. (1990). For esach record, the
percent Pb absorption from soil/house dust has been calculated on a Lotus
spreadshest. Definitions for column headings and egquations used in this

analysis are as follows:

1. Observation: As recorded by Bornschein, et al.

2. Age: Years of age of sudbject.

3. Soil Pb: Mean soil Pb level around the exterior of the subject's
home, including yard, house perimeter, garden and exterior dust
Fb levels.

4. Dust Pb: House dust Pb level.

S. Blood Pb Air: The contribution to blood Pb that can be assigned
to airborne Pb as calculated by:

81004 Pb Air = (Pd AIr) (Respiration Rate) (X PO Adsorption from Air) (Cgypeq)

wvhere:

Pb Air = Ambient Pb level. Por Midvale it is assumed to Dbe
0.20 pq/nr’

Respiration Rate = 4.6 liters/day for 0 to 6-ysar-old children
% Pb Absorption from Air = 50%

Cplocoa = Factor to comvert absorbed Pb (ug) to blood Pb
(ug/7dl) = 0.287

6. Blood Pb Diet: The contribution to blood Pb that can be
attributed to dietary Pb. [Estimates for 1990-1996 dietary PD
weres used to calculate Blood Pb Diet by:

(Mean Dietary Pb) (Pd Absorption from Diet) (Cpigod)



8.

10.

11.

where:
Mean Diestary Pb Ingestion (0 to 6-year-old) = 10.21 ug/day
Pb Absorption from Diet = 39%
Cplood 38 described abovs.

Blood Pb VWater: The contribution to blood Pb that can be
attributed to Pb in water as calculated by:

(PS water) (Pb Absorption from Water) (Water Ingestion/Day) (Cgygog)
where:

Pb Water = 8.88 ug/liter for the national average Pb level in
wvater

Pb Absorption from Water = 50X

Water Ingestion/Day = 0.48 liters/day for 0 to 6-year-old
children

Cplood 88 described above

Total Non-Dirt Blood Pb: The contribution to blood Pb then can
be attributed to diet, water and air as calculated by:

(Blood Pb Air) + (Blood Pd Diet) + (Blood Pb Water)

Actual Blood Pb: Data for each record taken from Bornschein, et
al. data set.

Blood Pd Soil and Dust: The contribution to blood Pb that could
be attributed to soil/dust as calculated by:

(Actual Blood Pb) - (Total Non-Dirt Blood Pb)
Blood Pb Soil + Dust Ingestion (100 =ag): The blood Pb
contribution that could be attributed4d to soil/dust assuming 100
my soil ingestion and 100% absorption of Pb from soil/dust as
calculated by:

(T.W.A. S0il/Dust Pb) (0.1 Gram Soil Ingestion) (Cpjgoda)
where:

T.N.A. S0il/Dust Pb = The time-weighted average for soil/dust

P> in ppm, based upon 2.67 hours of outdoor Pb exposure and

9.33 indoor Pb exposurs
R Absorption Soil/Dust (100 mg ingestion): The percentage Pb
absorption from soil and house dust, assuming 100 mg soil
ingestion/day, as calculated by:

Blood Pb Soil + Dust + Blood Pb Soil + Dust Ingestion



where:
Blood Pb Soil + Dust = Parameter #10 described above

slood Pb Soil + Dust Ingestion = Parameter #11 described above

Table A-~2 nests the records by 80il Pb level, placing them into either the
0-250, 251-500, S01-750, 751-1000 or > 1000 ppm group. The average absorption
of soil Pb for each group was then calculated. Records in which soil Pb or
dust Pb levels were missing are excluded. For records with negative soil Pb

absorption values, a value of 0 was used.
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PRP COMMITTEE FOR THE NL INDUSTRIES/TARACORP SITE

Contact:

Dennis P. Reis

Sidley & Austin

One First National Plaza
Suite 5400

Chicago, IL 60603

October 24, 1990

Brad Bradley (5HS-11)

United States Environmental
Protection Agency

Remedial and Enforcement
Response Branch

230 South Dearborn Street

Chicago, IL 60604

Re: NL Industries/Taracorp Site., Granite Citv, IL

Dear Mr. Bradley:

We are writing on behalf of the parties identified in
Attachment A to supplement the offer we forwarded to you on
August 31, 1990 regarding the site referenced above. Based on
discussions between the Remedial Project Manager and the
Technical Subcommittee of the PRP Committee for the NL
Industries/Taracorp Site, we propose that the members of the PRP
Committee commit to perform discrete tasks listed in the Record
of Decision issued by the United States Environmental Protection
Agency ("U.S. EPA") regarding the site. The work we would agree
to perform is summarized in Attachment B.

As with the August 31 offer, this supplement is made
without any admission of fact or liability by any of the parties
listed in Exhibit A, and each party reserves all rights it may
have at law or in equity to maintain or defend against any claim
or demand whatsoever concerning the Granite City site and
surrounding area. Also, this supplement to the original offer
should not be construed in any way as diminishing the validity of
previous comments on U.S. EPA’s Record of Decision. Rather, we

are seeking to resolve potential liability to the United States
through a negotiated compromise.

In return for performance of the tasks referenced in
Attachment B, we request appropriate language in a consent decree
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Brad Bradley
October 24, 1990
Page 2

to protect members of our group from liability for other site
activities. We would seek to negotiate appropriate releases,
covenants not to sue, reopener clauses and similar protective
provisions.

It is our intention to include in any consent decree
which may result from our negotiations with U.S. EPA as many
similarly situated parties as care to join, including any of the
362 parties identified by U.S. EPA in its PRP database incoming
transactions list. The PRP group’s Allocation and De Minimis
Party Subcommittees are currently structuring a settlement among
such parties to fund our proposal. We would expect U.S. EPA to
be receptive to including in a Consent Decree appropriate de
minimis party provisions. We would retain our rights to pursue
cost recovery and contribution from entities not a party to the
consent decree.

We are anxious to begin negotiations toward final
resolution of RD/RA related activities and will make ourselves
available at your earliest convenience to meet. If you have any
questions or comments, please call me (853-2659).

ours very truly,

S O
Dennis P. Reis

DPR: jdt
cc: Steven Siegel

Parties Listed on Exhibit A
Site PRP Group

DPROOAP2.SEC (10/24/90 3:17pm)



ATTACHMENT A

SUPPLEMENTAL GOOD FAITH OFFER PARTICIPANTS

Ace Comb Company Inc.

Allied-Signal Inc. (for CaD Battery)

Allied-Signal Inc. (for Prestolite Battery)

Alter Trading Corporation

Asarco Incorporated

Ashley Salvage Co., Inc.

AT&T

Beldon Scrap & Steel, Inc.

Berlinsky Scrap Corp.

Bob Keller Battery Warehouse, Inc.

Bryan Manufacturing Company

Campbell Soup Company

CBC, Inc.

Cedartown Industries, Inc.

Chrysler Corporation

C. L. ‘Downey Company

CNC Industries, Inc.

Coilcraft (for Otis Radio & Electric Corp.)

Cooper Industries (for The Bussmann Division of McGraw-Edison)
Crown Cork & Seal Co.

Douglas Battery Manufacturing Co.

Exide Corporation (for ESB)

Exide Corporation (for General Battery Corporation)
Federal Cartridge Corporation

Ford Motor Company

General Motors Corporation

General Motors Corporation (for Delco-Remy Div. of G.M.)
General Motors Corporation (for Fisher Body Div. of G.M.)
General Waste Products, Inc.

Gopher Smelting and Refining Co.

Gould, Inc.

Hornady Mfg. (for Western Gun & Supply)

Imperial Smelting Corporation

J. Solomon & Sons, Inc.

Johnson Controls (for Globe Union)

Lopez Scrap Metal, Inc.

Kamen Iron & Metal of Kamen, Inc.

M. Katch & Co., Inc.

Mallin Bros. Co.

Mayfield Manufacturing Company (for 3-H Industries)
Mid-Missouri Metals Corp.

Missouri Iron & Metal Company, Inc.

M. Gervich & Sons Incorporated

Morris Tick Company, Inc.

Northwestern Bell Telephone Co. dba/ US West Communications
0lin Corporation
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Overland Metals

Pet Incorporated

Phillip Brothers, Inc.

Price-Watson Company

Ranken Technical Institute

RBS Industries, Inc. (for Milford Rivet and Machine Company)
Rich Metals Co.

Roth Brothers Smelting Corporation

Samuel Hide & Metal Co., Inc.

Sanders Lead Co., Inc.

Shapiro Brothers

Shapiro Sales Co.

Sioux City Compressed Steel

Sol Tick, Inc. (d/b/a Herb Tick, Inc.)

Strauss Industries (for Herman Strauss, Inc.)

U.S. Department of Energy (for Stanford Linear Accelerator)
U.S5.S. Lead Refinery, Inc.

Waddell Bros. Metal Co.

Wallach Iron & Metal

World Color Press, Inc.-Spartan Printing Division

KVJ90AS54 .URC (10/24/90 2:58pm)



ATTACHMENT B

Soil Sampling/Inspection

Soil lead sampling shall be conducted in Area 1 to determine the
depth of excavation to achieve a 1000 ppm level. The excavation
will not exceed the depth required for proper asphalting.

Taracorp Drums

All drums on the Taracorp pile shall be removed and transported
to an off-site secondary lead smelter for lead recovery.

SLLR Pjile

All Wastes contained in the SLLR pile shall be consolidated into
the Taracorp pile.

Area 1

Based on the sampling outlined in the Soil Sampling/Transaction
paragraph above, all unpaved portions of Area 1, including the
material which is beneath the SLLR pile, with lead concentrations
greater than 1000 ppm shall be excavated and consolidated with
the Taracorp pile. The surfaces shall be restored with asphalt
or seed, in accordance with present usage. Areas of heavy
vehicle traffic will require a minimum 12" excavation prior to
asphalting.

D Cont ea e

During all excavation, transperrtation, and consolidation
activities conducted as part of the remedy, dust control measures
shall be implemented as necessary to prevent the generation of
visible emissions during these activities.

RCRA-CoO

After all materials have been transported to and consolidated
with the Taracorp pile, the consolidated pile shall be graded and
capped with a RCRA-complaint, multimedia cap. The cap shall be
constructed as indicated in Figure 8 (or an EPA approved
alternative) and shall meet or exceed the requirements of RCRA
Subtitle C, and Illinocis State law. The proposed construction
does not lie within any floodway in the area.

Bottom Liner

With the exception of the existing Taracorp pile, a clay bottom
liner shall be constructed on all areas upon which consolidated
material are to be placed as part of this remedy. Portions of



this liner on Area 1 shall be constructed after Area 1 has been
excavated to a 1000 ppm lead cleanup level.

Institutjonal Controls/Fencing

Institutional controls, such as site access restrictions,
restrictive covenants, deed restrictions, and property transfer
restrictions, shall be implemented for the properties which
contain the expanded Taracorp pile to prohibit future development
of the site and any activities that would in any way reduce the
effectiveness of the cap in achieving remedial action goals.

The facility shall be fenced in a manner sufficient to prevent
access to the expanded Taracorp pile. Warning signs shall be
posted at 200-foot intervals along the advising that the area is
hazardous due to chemicals in the waste materials and soils
beneath the cap which may pose a risk to public health.

Groundwater Monitoring

A minimum of one upgradient and three downgradient deep wells
shall be installed to monitor water quality in the lower portion
of the upper aquifer. Monitoring of these wells and the 14
existing site wells shall be conducted semi-annually during the
remediation. Analyses will include a full scan Hazardous
Substance List organics and inorganics.

Air Moni .

Air monitoring for lead and PM,, (particular matter less than 10
microns) shall be performed during the remediation. The
frequency of this sampling will be determined in the Health and
Safety Plan.

Drainage Control

Engineering controls will be implemented to minimize contaminant
transport during the remediation.
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